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Tandem Compound Condensing Engines at 
the Shrewsbury Mills. 





The engraving which we present with 
this represents a pair of compound engines 
recently put in the Shrewsbury Mills, at 
East Newark, N. J. These are new mills 
devoted exclusively to the manufacture of 
linen thread, and excellently arranged in 
all their appointments. The engines were 
erected by the Watts-Campbell Co., of 
Newark, N. J., and the guarantee required 


The exhaust from the high pressure cyl- 
inder passes down through the legs to the 
receiver, which is cast as part of the low 
pressure cylinder and includes the jacket 
space of that cylinder. From the low 
pressure cylinder the exhaust goes through 
a large rectangular passage to the con- 
denser, which is situated midway between 
the two low pressure cylinders. A small 
pump returns the water of condensation 
from the jackets to the boilers. 

But one air pump is employed, which is 
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The valve gear is of the Corliss type, with 
the modifications that have been introduced 
from time to time by the Watts-Campbell 
Company—some of which modifications 
are important in their effect upon the opera 
tion of the engine. The speed is controlled 
by means of a small fly-ball governor, run 
ning at very moderate speed; the governor 
looks entirely inadequate to control admis- 
sion by eight steam valves, but it does this 
with great precision, and without the use of 
a dash pot or equivalent attachment to 
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OCHINIST Of June 26, 1886, together with other 
details. 

The Watts-Campbell Company, in their 
compound engines, adhere to their estab- 
lished practice in simple engines of making 
the connecting rod six cranks in length—a 
practice which we believe they are wise in 
maintaining. The piston-rods have two 
different diameters in their length, the differ- 
ence being sufficient to afford a taper seat 
for the low pressure pistons. These pistons 


are held in place by a key. By disconnect- 








makes their performance of unusual 
interest to engineers and steam users. 

The engines are tandem compound, 
coupled to the shaft at right angles; an 
excellent arrangement for securing regular 
motion and smooth running. The high 
pressure cylinders are 20 inches diameter 
and the low pressure 36 inches; stroke of 
pistons, 48 inches. The engines run at a 
speed of 64 revolutions per minute. Both 
the high and low pressure cylinders are 
team jacketed, the former with steam 
lirect from the boiler and the latter with 
he exhaust steam from the high pressure 
ylinders ; this makes the jacket tempera- 
ure in each case equal to the initial tem- 
erature in the cylinders, respectively. 
Che cylinders and heads are also very 
horoughly protected from loss by radiation 
'y being first covered with asbestos, then 
iair cloth, and lastly lagged with wood. 
(he construction is also such as to leave 


ut very little surface that cannot be so 
rotected. 















































CoMPOUND ENGINES, AT THE SHREWSBURY MILL». 


driven by a return rod from one of the 
crank-pins. There is nothing peculiar in 
the construction of the air pump, it being 
of the single-acting type used by the Watts- 
Campbell Co., with all 
engines. The arrangement of the passages, 
however, both from the low pressure cylin- 
ders to the condenser and from the con- 
denser to the pump, are well designed to 
avoid any obstruction to the of 
steam and water. 

The main shaft is 16 inches diameter at 
the center or wheel fit, and 13 inches at the 
journals. The band fly-wheel is 25 feet in 
diameter, built up in ten segments. It 
a face of 6 feet 2 inches, turned for two 28- 
inch belts and one 10-inch belt. The weight 
of the fly-wheel is 73,000 pounds. This 
a heavy wheel for the power of the engines, 
and especially for a pair of engines coupled 
at right angles. This heavy fly-wheel has 
doubtless something to do not only with the 
almost perfect uniformity of motion, but as 
well with the smooth and noiseless running. 


their condensing 


passage 


has 


is 





in fact, the absence of 


intention of the governor to fluctuate is re- 


prevent fluctuation ; 


markable, considering its small size and the 
number of valves it controls, and shows that 
This 


absence of shock to the governor is mainly 


it has almost literally no work to do. 
due to the excellent action of the releasing 
gear, the invention of John Young, who has 
for years been connected with the firm. 
The dash pots used are a‘so the invention of 
Mr. Young, and the perfect action of these, 
with the easy action of catching and releas- 
ing the valves, makes the action so nearly 
noiseless as to nothing further to be 
desired in this respect. The 
connected to a cross-shaft from which small 


leave 
governor is 
single rods extend to the releasing mechan- 
ism of the four cylinders, doing away with 
the use of the double rods usually employed. 
An illustration and description of this re- 
leasing gear and of the dash pot, both of 
which have proved in use even more effect- 
ive and satisfactory than it was believed 
they would, appeared in the AMERIoAN Ma- 


ing the rod at the cross-head and moving 
the low pressure piston back into the space 
between the two cylinders the key can be 
removed, then by moving the rod forward 
the piston can be removed. 

A commendable feature in the construc- 
tion of these engines is in the fastenings 
which hold the bed plates to the pillow 
block. In addition to the usual bolts, 
which are from necessity distance 
from the line of strain, a recess is cast in the 
front side of pillow block and a correspond 
ing recess is cast in the front side of the 
frame against the pillow block. Then a 
wrought iron link is shrunk over the parts 
enclosed by the recesses binding the pillow 
block and frame firmly together at a point 
the nearest practicable to the line of strain. 

The boilers that supply the steam were 
not furnished by the builders of the en- 
gines. They are of the common return tu- 
bular type, 6 feet in diameter and 16 feet in- 
length, set in the ordinary manner. There 
are six of these boilers, steam being re- 


some 
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quired for various purposes in the mill. At 
the frontand above the boilersisa steam drum 
24” diameter extending entirely across the 
boilersand to which they are connected by 
pipes and stop cocks. From this drum a 12” 
steam pipe extends to the branch pipes for 
the engines, the branch pipes being each 7 
diameter. These large steam 
pipes and the long steam ports to the eyl- 


inches in 
ders, the latter extending as far as the jack- 
ets, or very materially beyond the bore of 
the cylinders, with the of 
valve gear which gives a full port when the 


arrangement 


piston has moved one-eighth of its stroke, 
provide an ample passage for steam to the 
cylinder, a fact that will be clearly seen by 
an inspection of the annexed diagrams. 

Reference has been made to the terms of 
the contract. According to this the engines 
were guaranteed to develop 700 indicated 
horse power with boiler pressure of 110 
pounds and on a coal consumption of 1,% 
pounds per indic 
Upon starting the engines it was found that 
it would not, at for some time, 
practicable to load them to more than about 
300 horse-power; it was then concluded to 
disconnect one of the pair and test the 
other, the builders of the engines waiving 
the right to steam of 110 pounds pressure 
and using but 80 pounds; two boilers only 
While the engine was run only 
through the ordinary working hours—ten 
and one-half—all the coal used during the 
twenty-four hours was charged against it; 
this included coal for banking fires, getting 
up steam in the morning, etc., in other 
words, all the coal weighed into the fire 
room without rebate of any kind. The test 
was under the supervision of Thomas Gard- 
ner, chief engineer of the Clark Thread 
Mills at East Newark, who acted for the 
Shrewsbury Mills, and John Young, who 
acted for the Watts-Campbell Company. 
The firing was done by the regular fireman 
In every way it appears to have been a 
thorougbly practical and reliable test under 
the conditions that would exist in the every- 
day operation of the engines. The test was 
continued for four days—96 hours—a large 
number of diagrams being taken from 
which to compute the power. The table 
shows the result. 


ated horse-power per hour. 


least be 


were used. 


RESULT OF A FOUR-DAYS’ TRIAL OF THE WATTS- 
CAMPBELL ©O.’S COMPOUND TANDEM ENGINES 
AT THE SHREWSBURY MILLS, 

Commencing May 3d, 7 A. M., and Ending May 7th, 


7 A. M. 
S@qa| wo ain) - Be ih 
ga5 86 ZSa6 2 & Be. ae 
3° -F| bated -F | Se es e- 
ge“| 33 @555 J /8s- 5 
37a] & Sila g |PA X 
| 
May 3d.... 5000 /10.5 hrs) 476.19 (273.09 1.74 64 
May 4h... 5500 /10.5 “ | 528.81 295.48) 1.77 64 
May 5th... 5700 105 “ | 542.86 311.74) 1.74 64 
| 
May 6th... 5393 /10.5 * 518.62 809 81; 1.65 64 
| | 
Average. Ieper 514.12 297.53 1.73 


Coustaut every-day ruu. No coal deducted for 
banging fires. Noallowance for ashes. 


This is remarkably low coal consump- 
tion under the conditions of the test. 
From this, to make the test conform 
ordinary practice, the coal consumed in 


to 


banking fires and getting up steam should 
be deducted. This was 
there was no necessity into 
such a calculation; it that 


not done because 
for 


was evident 


going 





the engine had materially exceeded the duty 
required by the contract. 
be made could not, we should think, be less | 
than 400 pounds for each boiler, or 800 | 
Assuming this to be 


The allowance to | 


pounds altogether. 
correct, the coal (with no deductions for 
ashes and dirt) would be 1.46 pounds per 
indicated horse-power per hour. What the 
result would have been with steam of 110 
pounds pressure can only be conjectured. 
The indicator diagrams, taken during the 
four days of the tests, are in our possession ; 
from there 
were sent to the engraver and are repro- 
duced on this page. 
corrected, was 80+ pounds, vacuum 





these, and is no choice, two 
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The gauge pressure, 
97 | 


~~ 


| ployer. 
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Taking all these diagrams, the 
initial pressure—well maintained up to cut- 
off—is scarcely perceptibly less than the 
gauge pressure. So close was the approxi- 
areful comparisons were made 
the gauge and indicator before it 
was believed. It will also be noticed that 
there is but very slight difference between 
the back pressure in the high pressure cylin- 
der and the forward pressure in the low 
pressure cylinder previous to cut-off, as 
well as between the back pressure line in 
the low pressure cylinder and the pressure 


inches. 


mation that c 
between 


in the condenser, as represented by the 
vacuum noted. That all these differences 
are so Slight is due, of course, to providing 
very large steam and exhaust passages, and 
to controlling them properly. 

Altogether the performance of the Shrews- 
bury Miils engines is a strong argument in 
And the excellent 
steam plant of these mills may be taken as 


favor of compounding. 


a model in its way. 

The growth of the compound engine in 
this country has been slow, but it is now 
gaining ground very rapidly, a fact that is 
mainly due to actual experience in its use. 
It has never been helped along to any extent 
by scientific considerations, but its progress 
will be all the more rapid because the argu- 
ments in its favor rest upon actual facts 
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done means nothing; his pay will be the 
same for a given number of hours whether 
he has done much or litle; and quantity, 
therefore, depends upon his honesty or 
the vigilance of his foreman. Every prac- 
tical man knows how difficult it is to secure 
perfect attendance to duty through super- 
vision. This waste of time is an injustice 
which results in serious loss to the em 
ployer. It would, therefore, seem fair to 
conclude that that system is preferable 
which will best remove that evil. It is well 
known that the contract system accom- 
plished this result. It can also be shown 
that if equitably devised and applied, it is 
more profitable and just to the workman 
also. 


In shops were labor is paid by the hour or 
day, there are often variations in the rates 
of pay of workmen engaged in similar occu 
pations, for variousreasons. These reasons 
may seem satisfactory to the managers, but 
seldom are to those whose earnings are 
affected by them. In fact, some of those 
reasons cannot, when calmly considered, be 
justly defended or supported. Two work 
men may be engaged at the same kind of 
work. There may be no difference in their 
ability to do that work well and quickly; 
one is an old hand, the other has recently 
been employed or is a former apprentice out 
of his time. The older workman is paid the 
higher wages ; the other may receive from 
ten to thirty cents per day less. Is it to be 
supposed that the poorly paid workman 
does not know his worth as compared witt 
the other? He obtains that knowledge very 
soon after he comes in contact with bis com- 
panion. What effect must this difference in 











gained by experience. pay have upon his interest in his work? It 
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DIAGRAMS FROM ENGINE AT SHREWSBURY MILLS. 
Contract Work in Railway Shops. will certainly not tend to quicken it. He 


At the first full meeting of the Western 
Railway Club, the subject of contract work 
was F. D. Casanave, of the 
Pittsburgh, Fort Wayne & Chicago Rail- 
He said: 

One of the objects of whatever system 
may be adopted by the management of 
shops is to secure a fair return for the 
money expended for wages. This result is 
attained when each workman makes the 
best possible use of the time he spends in 
the service of his employer, and the most 
efficient system is that which secures this 
result with the least friction, and with 
cheerful acquiescence on the part of the em- 
ploye. To fulfill these conditions it must be 
a fair and just system to both employe and 
employer. Inthe majority of railroad shops 
the employes ure paid by the hour or day. 
In a few shops the contract system has been 


discussed. 


road, opened the discussion. 


}introduced as far as practicable, and the 
| workmen are paid a price fixed in advance 


for each job or operation. The question at 
issue is, which of these two systems of re- 
munerating labor is best adapted to bring 
out the fulfillment of the conditions essential 
to successful management. 

It may be readily perceived that a valua- 
ble feature of the contract system is that 
which directs the interest of the workman 
towards increased production, for his in- 
come is measured by his capacity to pro- 
duce. Therefore, time being money, the 
workman makes the best possible use of it 
not only for himself, but also for his em- 
This valuable feature is entirely 
lacking in the system of day work. In this 
case the employer alone is interested in pro- 
duction. ‘To the workman quantity of work 





will make up his mind to do as much as he 
thinks he is paid for and no more. He 
thinks himself slighted and injured, and 
will be dissatisfied until his pay is increased, 
or, if it is not, as long as he remains in the 
company’s employ. Tnere are many such 
cases in large and small shops, the existence 
of which is not beneficial to the company, 
financial or otherwise. Suppose the case in 
a different light. The older employe may 
not be the better workman of the two, in 
which case the injustice is still greater. He 
will have no love for the corporation which 
he will say ‘robs him of bis time snd 
money,” and will make use of that expres 
sion during his leisure moments with telling 
effect upon other workmen who may be 
similarly treated, or may imagine them 
selves burdened with grievances. 

Contract work, on the contrary, admits of 
no variations in pay. If the employer es- 
tablishes just prices, the workman is satis 


fied. All he asks is fair compensation for 
his labor. He cares not then what his 
neighbor’s rate of pay may be. Whether 


that is more or less than his, the price of 
the job is the same for both and tne earn- 
ings greater for the better man. Each tub 
stands on its own bottom. If be be unusu 
ally skillful or industrious, his efforts are 
proportionately rewarded. If, on the con- 
trary, his brother workman is less able or 
willing than he, his earnings are proportion- 
ately less; yet the final compensation re- 
ceived by both is just, and must be so 
recognized. Intellectual and pnysical dif 
ferences exist and vary in different work- 
men, just as they are found to vary in indi- 
viduals of other callings, and as success in 
life depends, as a rule, upon the ability and 
energy which every individual devotes to 
his particular business, it would seem but 











Ocroser 29, 1887 


| just to devise a system that would ena)! 


mechanics who possess superior ability to 
earn and prosper in proportion to the qual 

ties with which they-are gifted. Such r 

sult, however, can only be obtained unde: 
the contract system. 

Another advantage of this system is it 
tendency to raise the standard of a wor! 
man’s ability. Self-interest and pride wi 
spur an inferior mechanic toward the in 
provement and development of his m 
chanical skill. Every successive effort wi 
bring him nearer to his more favored 
experienced neighbor. His reputation an 
his pocket book are at stake. Mechani 
will use their brains as well as their hand 
in devising appliances and tools which wi 
shorten their work. Theirinterest is awak 
ened, and like the rest of tne world, the, 
work in earnest to make money. The day 
work system offers no such advantages. It 
tendency is, if not to entirely dwarf a work 
man’s ambition, to at least prevent its ful 
development: for it is clear that any specia 
effort for the improvement of his mechanica 
skill and speed wouid result in profits whic! 
he would not, in all probability, share to th: 
extent he might think himself entitled, and, 
therefore, such effort will not be made. 
Considered in the light of fairness, justice, 
policy and profit, the coniract system is in 
our opinion by far the best for both em 
ployer and employe, and its adoption wil! 
amply repay all the labor involved in its 
successful introduction. 

Mr. Casanave was asked if he could fur- 
nish any figures illustrating the working of 
he contract system. He said: ‘I cannot 
at this time give any comparative figures 
showing the difference between contract and 
day work. I have not the information with 
me; but I know that work done by contract 
will cost at least 33 per cent. less than day 
work, that is, after the system is well 
started’ When the workmen become ac- 
customed to work under that system, they 
do a great deal more and do it a great deus] 
more quickly than under the other. I have 
with me the figures of a few men who have 
been doing contract work for us. Here is 
one, a lathe man, paid at the rate of 25 cents 
per hour, and it amounts to $72.46 for the 
month. In addition to that he had some day 
work also. It is absolutely impossible ina re- 
pair shop to do all the work by piece work; 
some of it must be by day work. I have 
here the record of the earnings of a gang of 
four men engaged in erecting three first- 
class Mogul engines. Each of them earned 
about $124 inthe month. Inthis connection 
I may say that we can build those engines 
for $8,500, and we couldn’t buy them for 
less than $10,000. I do not believe we could 
build them at that price by any other system. 
Even our car repairs are all done by con- 
tract.” 

Mr. Versryok: I can very readily see 
how new work and the rebuilding of cars 
and engines can be done by contract in a 
repair shop; but I fail to see how we can 
get at the ordinary repairs. For instance, | 
have men working at contract work—new 
work, we will suy—and there comes in a 
car that needs some light repairs; I have 
got to take those men off their work, and 
put them on the light repairs. I would like 
toask Mr. Casanave how he works it in 
such a case. 

Mr. CasaNnaveE: We have an itemized list 
of the probable repairs that any car is likely 
to need, and if a man performs a job of re- 
pairing, we pay him the price forit. It is 
necessary to have a price for eacn opera- 
tion, and our list is gotten up so that each 
individual case can be met. Suppose we 
should have to remove end sills, we would 
pay for that a certain price, including the 
removal of the old ones, and the replacing 
of the new ones. We can send any man 
from his new work to do that job, and pay 
him the stated amount. We specify in 
each case what work we consider necessary 
to be done, to perform properly each partic- 
ular job of repairs. The car is exam- 
ined, and men put on to perform such re- 
pairs as are considered necessary ; but if, 
when they get the car turned up, they find 
something else that seems to them necessary 
to be done, they report it, and they are toe'd 
whether or not to do it. 

Mr. VersBryck: Does not that require 
a great deal of clerical work ? 

Mr. CasaNnave: It is all kept track of in 
one shop by one clerk. 

Mr. McKenzie: It seems to me that with 
Mr. Casanave’s system it would require a 
very skillful inspector to watch the opera- 
tions of these men. Even in the best regu- 
lated shops our foremen have enough to do 
to watch the work of our most skillful men. 
It comes natural for most men to grasp for 
the almighty dollar, and here they build up 
a system which encourages them to grasp 
for it. It seems to me that it would be very 
difficult for the foreman or inspector to get 
the right kind of work out of the men when 
changing them from one job to another. I 
should think that with the same pay they 
ought to be able to get much better work 
from day work than from contract work. 

Mr. A. Forsyru: We commenced doing 
piece work in the Aurora shops about three 
or four years ago, and our experience has 
been much the same as Mr. Casanave’s. We 
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can do the work 33 per cent. cheaper than by 
day work, and the foreman does not have so 
much trouble watching the men to see that 
they do the work w ell, as he had formerly. 

A piece of work goes from one man to 
another, and the one man becomes in a sense 
an inspector over the other. 

Mr. Casanave: Of course the tendency 
isfor a man to make all the money he can, 
and as quick as he can, but we have now 
more time to watch them. A workman 
under the day work system does not care 
much whether he has any work or not ; but 
put him on piece work and he knows just 
where to find the foreman as soon as he runs 
out of a job. The foreman must provide 
the men work, and then see that that work 
is well done. You must have a man who is 
responsible for the work of the others, and 
you can pay that man by the day. Another 
thing is that if work is not well done, and it 
is discovered, they have to do it over 
again. Ifa piece of work passes from one 
man to another, and is spoiled, we make the 
last man pay for it, because it was his duty 
to see that it came to him all right. They 
work to make money, and it is to their ad- 
vantage to do every job right, so as to get 
another one. 

Mr. Puttman: In our shops we put our 
men at what they can do best, and they 
have different grades of wages, some getting 
a great deal more than others. It seems to 
me that with the contract system we should 
have more trouble with the work. 

Mr. McKenzie: I believe that in some 
instances this piece work system will in- 
crease the amount of work that can be pro- 
duced ina shop. There are a great many 
things about cars and locomotives that can 
be very readily done by the piece, and per- 
haps for the benefit of the company. The 
very fact tbat Mr. Casanave produces fig- 
ures here showing that he can make engines 
in his shops for #1, = 
500 less than he can 
buy them for, is 
something worth 
considering. And he 
gets this result from 
piece work; he could 
not do it otherwise. 
But I think it re- 
quires a great deal 
more skill to watch 
piece work shops 
than it does to watch 
day work shops. 

Mr. Swanston: I 
have been trying to 
introduce piece work, 
but only slightly. I 
believe that piece 
work is advantage- 
ous. There is no 
doubt you can get 
more work, and after 
you get the system 
in operation, you can 
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worked by the day ?” If menare earning say 
$80 a month, and we establish a piece work 
price, by which they can earn $120 or $130, 
they must know that they have been cheat- 
ing the company before, and therefore they 
do not object to a fair rate for a fair day’s 
work. You can average up a rate even for 
repairs. We introduced the system at 
Aurora about four years ago, and we have 
not been disappointed at all. We have 
made constant reductions in the price of 
the work, and increased the capacity of our 
tools, all without any dissatisfac tion among 
the men. 

Mr. CasaANAVE: There are not 20 per 
cent. of our prices that have not been 
changed, and I have yet to hear the first 
man say that our prices were not fair. We 
have never had a complaint from our of 
ticers that these men were getting too much 
pay; and we benefit the company by ob- 
taining ten hours’ work from every man. 
Even if a man makes five dollars a day, if 
we think the price is fair for the labor, it is 
all right, and we are satisfied. 

Mr. SuHroyer: I am in favor of piece 
work; but when I come to apply it in my 
own individual case, I see a thousand and 
one difficulties. As regards the value of a 
man to the company, I do not consider that 
aman is valuable simply because he can 
jump right on to a job, and slash and cut, 
and get it done. I consider that man 
valuable to the company who can go in- 
side or outside of a coach and do the 
work that is to be done there. We have 
nothing but day work at the Northwestern 
shops. We have all classes of workmen 
and laborers, and they are all paid a differ- 
ent rate of pay. Piece work, as applied to 
passenger and freight equipment, we have 
never given any consideration to at all. 

Tue Presipent: Undoubtedly there are 
difficulties in the way of introducing the 
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probably reduce the 








price. We have not 
yet reduced it; we 
are simply getting 
more work. 

Tue PRESIDENT : Is 
not what Mr. Swans- 
ton has said the key to this move in regard 
to piece work? We are endeavoring to get 
the greatest possible service out of our en- 
gines and cars, and is it not important. to 
those having charge of shops also to en- 
deavor to get the greatest possible service 
out of them? It seems to me that there is 
where the interest lies. If we have shops 
that more than meet our capacity, there is 
perhaps not so much necessity for changing 
the system; but it is where we do not bave 
shops to meet our capacity that the master 
mechanic or master car builder is pushed to 
find methods for getting more work, and he 
resorts to the piece work system. When I 
worked in the Altoona shops, a number of 
years ago, and worked by the day, the 
question used to come up constantly as to 
whether piece work was a proper way to 
pay the men. At that time [ was con- 
siderably averse to it, and thought it was 
not the proper way, and my reason was 
that I did not see how the person in charge 
could do justice to the men and at the same 
time pay for piece work. I thought that 
when we established a certain rate for a 
certain job, and found the men beginning to 
earn too much money, we would at once re- 
duce. He would accept that reduction 
probably, and in time we would find he was 
making too much money and we would re- 
duce him again, and it seemed as though 
that would eventually bring about discord 
and dissatisfaction. That idea, however, 
was thoroughly cleared up in my mind. A 
few years afterwards, after I had left the 
shops I visited Altoona, and I talked with 
a man that I had formerly worked with. 
He was turning chilled wheels, getting 50 
cents for each wheel he turned, and I said, 
‘* How do you like this piece work ?”’ ‘* Oh, 
this thing suits me,” he said, ‘‘l earn #3 a 
day; I can turn six wheels a day without 
any trouble.” I said, ‘‘ It seems to me that 
when the price of work is reduced it must 
cause dissatisfaction.” ‘* Why,” he says, 
‘*T work all the time now. Don’t you re- 
member how we used to loaf when we 
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because some part of the machine they 
drive is not in proper order, or the tools are 
not working right; and many belts are 
tightened for such illogical reasons. 

Then there is a law of mechanics, often 
forgotten, which applies to belts, and in ac- 
cordance with which the power transmitted 
by a belt, other things being equal, is (within 
ordinary limits) directly proportioned to 
the speed of the belt. Many very trouble- 
some belts may be made entirely satisfac- 
tory by the intelligent application of this 
law, and it will be found much more eco 
nomical to get the necessary pulleys to in- 
crease the speed of a belt which is giving 
trouble than to keep tightening it, and con- 
tinually replacing it, as it becomes destroyed 
by the excessive tension. 

A man of judgment and experience should 
be placed in charge of the whole matter of 
belt management. There are many estab- 
lishments where such a man would be one 
of the most useful and profitable employes 
about the place. 


A prominent engineer having much ex-, 


perience with cotton mills, conducted some 
experiments on the friction of shafting in 
some of the best mills of New England. 
His results showed that the power required 
to drive the shafting alone in such mills was 
from 22 to 39 per cent. of the whole power 
used, and commenting on this says: ‘It is 
unreasonable to think that all that power is 
consumed by a legitimate amount of friction 


of bear ngsand belts. Itis out of all reason, 











Locomotive Brass Castings. 

The following are the proportions of the 
different metals used for brass castings in a 
well-known locomotive works. 

Brasses for Side Rods.—Six pounds of 
copper, one pound of tin; to one hundred 
pounds of this mixture add one half pound 
of zine and one half pound of lead. 

Brasses for Driving Boxes.—The same as 
for side rod brasses. Some master mechan- 
ics prefer harder brasses and call for five 
pounds of copper and one pound of tin, one- 
half pound of zine and one-half pound of 
lead. 

Bells. —Four pounds of copper and one 

pound of tin; to every hundred pounds of 
this mixture add one-half pound of zine 
and one half pound of lead. 
Subjected to 
Twenty pounds of copper, one and one half 
pounds of tin, one pound of lead and one 
pound of zing. 


Castings Steam Pressure. 


Pumps and Pump Chambers. Eight 
pounds of copper, one pound of tin; to every 
hundred pounds of this mixture add one and 
one-half pounds of lead and one and one- 
half pounds of zine. 

Piston Packing Rings.—Sixteen pounds of 
copper, two and one-quarter pounds of tin; 
to every hundred pounds of this mixture add 
one pound of zine and one pound of lead. 

_ + lee 
Some men have a remarkable way of 


explaining things. Two. strangers were 
standing in front of 
the traction cable sta- 
tion on Sansom 


street, and one man 








: erm 


was explaining to the 


other the operation 
of the machinery. 
‘The ‘old — thing 
works like this,” he 
said. ‘ You notice 
that big wheel?” 
ens ‘S Weell, 
there’s a dew-funny 
on the other side 











Fortry-Incn Gap LATHE. 


piece work system, and that is probably the 
reason that it is not more general. 

Mr. CasanavE: There would not ap- 
pear to be so many difficulties, if the forces 
in your shops were properly balanced. We 
found the same difficulties that Mr. Shroyer 
mentions, and we had to change the whole 
character of our shops. We had to intro- 
duce more machinery and more men in 
some places, and reduce the force in others. 


-——— +pe —— 
About Belts. 

Thousands of dollars are annually thrown 
away in the shops of this country by the 
improper care and management of belts. 
there is no 
systematic oversight of the belts whatsoever, 


In many shops and factories 


each man being allowed to “ fix” his belts 
in hisown way. Wherethe menare nearly, 
or quite all, intelligent mechanics this does 
well enough, but in factories where the em- 
ployes are not skilled mechanics it is a very 
expensive way of managing the matter. 

One of the most common mistakes made 
in putting up new belts is in getting them 
entirely too tight. The man knows that 
new belts stretch a good deal for a time 
after being put into use, and unless made 
very tight at first soon require .aking up; 
so he makes them as tight as they can be 
made to go on the pulleys, regardless of 
the fact that this excessive tension pulls the 
belt into short crooks, destroys its elasticity, 
injures the machine on which it runs, and 
is very wasteful of power. 

The better practice is to let a new belt be 
as loose as possible, and take it up only as 
it becomes necessary, and be sure that it is 


necessary. Belts should never be tightened 





and I know of no cause for such a loss of 
power but tight belts. These, when there 
are hundreds or thousands in a mill, easily 
multiply the friction on the bearings, and 
would account for the figures. Taking the 
cost of a horse-power at 35 pounds coal per 
day per horse-power, and allowing 15 per 
cent. of the whole load as a reasonable loss 
from friction, one can see that the cost of 
running tight belts is no inconsiderable one, 
to say nothing of the loss resulting from 
the shortened life of the entire equipment.” 
Ee 
Forty-Inch Gap Lathe, 

The illustration herewith shows a lathe 
recently brought out by John Bertram & 
Sons, of Dundas, Ontario, Can. The lathe 
is nominally of 24” 
enables work to be chucked up to 40” 
diameter. It is furnished with a compound 
rest, and has separate feeding and screw- 
cutting mechanisms, the lead screw being 


swing, but the gap 


at the back, and the nut opened and closed 
from the front of the carriage. It has 
automatic cross feed operated by a dis- 
shaft 
” and gears 


engaging pinion; the feed being 
driven by a steel *‘ pitch chain 
which are changed to vary the rate of feed. 
The general design of the lathe is well 
brought out by the cut, making an extended 
description unnecessary. 

A new feature is the extension of the 
tail-stock out over the spindle to give it in- 
creased stability. 

a =: c 

A granite shaft, lately quarried in Maine, 

is 115 feet long, and weighs 850 tons. 


that’s connected with 
a inavigger that’s out 
of sight. When the 
steam is turned on, 
a dingus_ ketches 
hold of the cable and 
presses it against the 
then a catch- 
iron-flip-flap 
something that I 
don’t understand | 
cable reels off them thing- 
umbobs. Understand?” ‘‘ Quite,” — said 
his friend, gravely, ‘‘but what is the 
use of that gilderfluke at the far end?” 
‘That is a sort of twistycutis that keeps 
the cable from kicking.” ‘‘ Tl tell the 
” remarked the 


wheel ; 
does 


and the 


folks at home about this, 
second man, evidently very much pleased. 
‘ Let’s take something.” And they did. 
Philadelphia Call. 

a a 


A Ditehing Machine Wanted, 


A correspondent unable to find such a 
ditching machine as he wants, and who has 
ideas of hisown, writes us as cannes 

We are engaged underdraining a 25 acre 
piece of springy land composed pe et land, 
clay, and sandy soil, and occasional stony 
spots. We have tried one ditching machine 
and found stones and springy quicksand 


bottom an unprofitable place to work 
it in. The best implement we have 
found yet for all kinds of draining 


is the ordinary subsoil plow. We 
proceed by attac hing a two horse team, with 
long chain connection and long double tree, 
allowing one horse on each side of drain and 
plowing back and forth until the loose 
earth is 12 to 15 inches deep, then shoveling 
out by hand, then plowing and shoveling 
until drain is full depth. We now want a 
cheaply constructed elevator to be attached 
toa farm wagon gear or sulky plow gear 
that will throw out the loose earth. Such a 
machine would find a large sale. Would 
it not be a good idea to suggest this 
in your paper, that some inventor may carry 
out the idea and give us the mac hine. 
With suchan arrangement I could cut from 
50 to 100 rods of drain 25 feet deep in a day 
in ordinary subsoils 
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A New Ratchet. 





The illustrations presented herewith show 
some new forms of ratchet drills, which no 
doubt will be of interest to those of our 
readers who have occasion to use such tools. 

Figs. 1, 2 and 3 represent the same tool in 
different{forms, Fig. 1 being asquare ratchet 
wrench, and Fig. 2 the same tool changed 
into a ratchet drill. The internal construc- 
tion is shown by Fig. 3, in which the cap is 
removed. Two pawls are shown, the lower 
one engaged with the gear, while the other 
is held back in a recess in the head of the 
wrench. 

The piece which holds the upper pawl is 
a narrow strip of metal capable of sliding 
back and forth in a transverse groove. This 
sliding piece is provided with a vertical 
slot in which plays a crank-pin driven into 
the end of the rod represented as passing 
through the center of the handle to the 
milled button at the end. 

The pawls are pushed into contact with 
the gear teeth of the rotating piece by spiral 
springs, as shown. 

As the crank-pin is thrown over to an ex- 
treme left or right hand position, the cor- 
responding pawl is pushed back, compress- 
ing its spring into the recess provided. 

The length of the vertical slot in the slid- 
ing piece allows the crank-pin to pass a 
little beyond the center, where the pressure 
of the pawl spring serves to lock the crank 
in this position. 

The “wrench gears,” one of which is 
shown at the left of Fig. 3, are furnished of 
various shapes and sizes within the limit of 
the wrench, and may be changed to suit 

‘ circumstances by removing thecap. Inthe 
same way the gears may be removed and 
the drill socket substituted, thus making a 
complete ratchet drill, as shown by Fig. 2. 

The idea of making the changes from 
right to left hand motion from the end of 
the handle, aside from giving the tool a neat 
appearance, is claimed to possess advantages 
peculiarly its own. It is sometimes desira- 
ble to produce certain motions among the 
wheels of machines, or in other places 
where the hand of the operator could not 
reach the head of the wrench. This con- 
struction enables the reciprocating motion 
of the lever to be changed at the will of the 
operator, into either right or left band 
rotative motion, without displacing the 
wrench. 

Fig. 4 shows the same principle applied 
to a tool intended for use solely as a ratchet 
drill, and one of the advantages claimed 
for it is the comparative small diameter of 
the ratchet and its case, enabling it to be 
used close up in corners and other places 
where there is limited space. 

They are manufactured by the Lowell 
Wrench Company, Worcester, Mass. 


AA 


A report having gone out that the boiler 
that recently exploded at the Plant Milling 
Company, St. Louis, was a Babcock and 
Wilcox boiler, the treasurer of that firm 
writes us to the effect that there is no truth 
in the report. 

aaa 
Design and Construction of Machine 
Shops, Boiler Shops and Foundries. 


By W. H. Horrman. 


SECOND PAPER. 


With this paper I have presented a gen- 
eral plan of a machine shop designed for the 
manufacture of steam engines. As stated 
in a preceding paper, the main machine shop 
building is 50x250 feet in the clear, the 
erecting shop 57x100 feet, the blacksmith’s 
shop 5Ux100, and the pattern shop 50x80 
feet. In addition to these are shown the 
engine house (two stories) 28x38 feet, the 
tool makers’, tool keepers’, draftsmen’s, 
and foremen’s rooms, all of which are in a 
building 32x64 feet, the boiler house (two 
stories) 34x50 feet, the brass casting room, 
wash room, and closets, and the paint and 
oil house. The pattern storage lofts are in 


the second stories of buildings A and B. 
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Fig. 4. 








Fig. 2. 


These buildings are designed to be fire- | 


proof throughout, and have windows only 
on the front sides. 

A standard gauge track, runs the entire 
length of the main shop, and by turn-table 
connections to the yard, erecting, and black- 
smith’s shop. Overhead traversers run in 
convenient lines in the upper and lower 
machine shops, and there are three 7 ton 
clanes on separate traverse tracks in the 
erecting shop. All the large tools are o¢ 


—A New RaAtTouer. 


course on the first floor, and are located in 
the portion of this room nearest to the 
erecting shop. A 5 ton platform power 
elevator 6x13 feet, is located near tue center 
of the building, and a small passenger eleva- 
tor 4x4 feet is placed nearthe drawing room 
building. This elevator is intended for the 
use of the foremen, draftsmen, and any of 
the operatives whose duties call them to 
both floors. The three large traverse cranes 
in the erecting shop are double traversers, 
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or in other words, each has a top trolley 
that moves at right angles to the lower 
main carriage. 

It will be noticed that the standard rail- 
way tracks run directly under all the 
traverse cranes in the erecting shop, so that 
any one of them can take a casting or forg- 
ing from any of the shop cars or trucks. 
The trucks in running through the yard, 
pass under the yard derrick in two direc- 
tions, so that the matter of loading or un- 
loading heavy machinery is easily accom- 
plished. One traverse crane in an erecting 
shop is much better than none, but a shop 
large enough to provide for the erection of 
six or eight engines at the same time is 
poorly equipped if it has but one crane, and 
I think three for a shop 100 feet long will 
give the best service. The traversers in the 
main machine shop, both on the first and 
second floors, must of course be located to 
best serve the machine tools. 

At the center near the turn-table I should 
place the cylinder boring, drilling, and 
milling or planing machines, and at this 
point, convenient to these machines, I 
would place one of the jib cranes. The 
largest jib crane would be located near the 
heavy turning, boring, planing, and slotting 
machines, which are, as before stated, quite 
near the erecting shop 

The tool makers, the tool keeper, the 
foremen, and draftsmen, are located in one 
building which is directly attached to the 
machine shop, and convenient to both it 
and the erecting shop. These several heads 
of departments must constantly consult 
each other, and to save time they should be 
within easy call of one another. It has 
been estimated that the loss of time neces- 
sary in shops not conveniently arranged for 
the movements of the foremen, will amount 
in value to at least two thousand dollars per 
year. 

The second floor over the engine room is 
divided at the center, one portion being 
used for brass finishing, the other for experi- 
menting and model making. The room for 
the reception of brass castings and other 
soft metals should be provided with ac- 
curate scales for weighing, this duty being 
performed by one of the foremen who keeps 
a record of all the materials received and 
distributed during the day. 

The blacksmith shop is large, and the 
writer considers this necessary, as there 
should be a furnace and steam hammer for 
working up the usual collection of valuable 
scrap that cannot be sold in the form of 
scrap at a fair price. The hammer should 
be heavy enough to make a shaft and con- 
necting rod for an 18 inch engine, though I 
should not, as a rule, attempt to make any- 
thing larger than a 7 inch shaft. There is 
no need of a boiler over the scrapping 
furnace, as the steam hammer will be quite 
near the main boilers, but there will be a 
handy 4 ton crane, that can be used for 
other work when the furnace is not in opera- 
tion; for generally from two to four days 
each week with the hammer will keep the 
large forgings ahead. The standard rail- 
way tracks run across the blacksmith shop 
and connects with two traverse cranes reach- 
ing to the hammer, and most of the forges. 

All the oils, paints, and other inflammable 
materials, are kept in a brick and iron 
house entirely separated from the other 
buildings. This structure is one and a half 
stories high, and in the upper part is placed 
an iron water tank the full size of the build- 
ing. In the bottom of this tank are placed 
a large number of fusible plugs, which 
will melt at a very low heat, and thus flood 
the burning materials below. 

What may appear to be a peculiar ar- 
rangement is the location of the boilers. 
As a matter of safety I believe that all steam 
boilers should be removed, as far as con- 
venience and economy will permit, from the 
main body of operatives. Steam can be 


carried several hundred feet in well-cov- 
ered pipes with a very slight loss of pres- 
sure, and in the plan submitted the 100 feet 
distance between boilers and engine will 
cause a loss of less than 3 pounds pressure. 
An underground passage 5 feet 6 inches 
wide and 6 feet high connects the boiler and 
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engine houses. All the main steam and 
water pipes are hung on brackets on the 
sides of this tunnel, thus making all joints 
accessible. The fire and hydraulic pumps 
can be placed in the boiler house, which is 
connected by electric call and alarm bells to 
every portion of the property. The engine 
house is separated from the main building, 
so that the high speed electric engine and 
dynamo may not shake the wall of this 
building. The main engine has a cylinder 
16’’x24’’ and runs at 150 revolutions per 
minute, while the dynamo engine is a 
10’’x12”’ and runs at 300 revolutions per 
minute, driving twenty-four arc lights 
(eight for the foundry), and two hundred 
incandescent lights. There is a inch 
counter or jack shaft running the whole 
width of the engine room, on which is one 
main pulley 8 feet in diameter, and 31 
inches face, and two pulleys—one for each 
line shaft—5$ feet in diameter, and 17 inches 
face; the line shaft pulleys to match these 
being 6 feet in diameter and 17 inches face. 

It will be seen that the main line shaft in 
the lower machine shop is divided near the 
center of its length, so that one portion of 
the shop can be stopped without interfering 
with the work going on in the other portion. 
The stopping and starting of these lines is 
accomplished by simple and strong clutches 
on the engine room countershaft. 

The engine- room is supplied with two 
steam gauges, a recording steam gauge, and 
a tell-tale which is attached to the damper 
regulator at the boiler house. 

All castings are received at, and distribu- 
ted from one end of the machine shop. A 
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Modern Locomotive Construction. 


By J. G. A. MEyEr. 


FIFTIETH PAPER. 


PROPORTION OF FRAME 
FRAMES. 
Fig. 289 represents the main frame for an 

eight-wheeled passenger engine such as 

shown in Fig. 1, and suitable for a locomo- 
tive having cylinders 18 inches in diameter. 

Fig. 290 represents the front splice of the 

same frame, the front spiice being fastened 

to the main frame as shown in Fig. 289, in 
which that portion marked S represents one 
end of the front splice. 

Fig. 291 represents the main frame for a 
locomotive of the same design as the fore- 
going, but having cylinders 10 inches in 
diameter. 

The back ends of these main frames, 
Figs. 289 and 291, are suitable for a foot- 
board, ‘and since nearly all locomotives 
which carry footboards burn soft coal or 
wood it may be said that these frames are 
for soft coal and wood-burning locomotives. 
For this class of locomotives the horizontal 
distance from the center of the rear axle to 
the back end of frame is usually 42 inches. 
For hard coal-burning locomotives this dis- 
tance may have to be changed, and made 
either longer or shorter to suit the design of 
boiler. 

In designing a locomotive frame the first 
step is to locate the centers of the driving 
wheels and the position of the cylinders. 
In regards to the location of the centers of 
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Fig. 290 
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den that the weight of the rods will be an 
element of danger, causing the side rods, 
which are longer than 8’ 6” or 8’ 9” at the 
utmost, to be shaken to pieces. From these 
remarks we learn that in the classes of loco- 
motives before mentioned the greatest dis- 
tance between the center of the rear driv- 
ing wheel and the center of the one next to 
it is limited by the length of the side rod, 
and the shortest distance between the cen- 
ters of the same drivers in the same classes 
of engines is limited by the length of the 
fire box. 

In ten-wheeled locomotives the distance 


between the center of the middle driv- 
ing wheel and the center of the front 


driving wheel depends greatly upon the 
but usually 
the position of the front drivers in these en- 
gines is determined by that of the front 
truck, and sometimes by the valve motion. 
In all ten-wheeled engines that have come 
under the writer’s notice, the distance be- 
tween the centers of the middle and front 
drivers has been less than that between the 
centers of the rear and middle drivers. 

In mogul engines, the front driving 
wheels are generally placed as far forward 
as the cylinder will permit, leaving just 
room enough for removing the cylinder 
head and casing without striking the tire. In 
these engines, too, the distance between the 
centers of the middle and front drivers is 
generally less than that between the centers 
of the middle and rear drivers. 

In consolidation we have the 1st, 2d, 3d 
and 4th pair of driving wheels; te pair of 
driving wheels next to the cylinder is called 


general design of the engines; 


” 
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tables of the road may also interfere with 
the lengthening of the wheel base. There- 
fore it will be seen that the arrangement of 
the wheels, and the determination of the 
total wheel base of large locomotives, is 
brought within very narrow limits. And it 
may be said that, in cases of this kind, the 
ingenuity of the designer is often taxed to 
the utmost to obtain satisfactory results; 
and even then he may have to be satis- 
fied with results not as desirable as they 
should be. 

The relative positions of the wheels 
under hard coal burners are sometimes the 
same as that of the wheels under soft coal 
burners; at other times conditions will 
arise which will compel a change in the 
arrangement of the wheels under the hard 
coal burners. 

Depth of Pedestal._-The depth of the 
pedestal, that is, the distance D, Fig. 289, 
from the top of the cast-iron thimble to the 
underside of the upper frame brace B. 
should be sufficiently great to allow the 
driving box to move a given amount ina 
vertical direction, thus: In Fig. 289 the 
line marked /’ represents the top, and the 
line marked @ the bottom of driving box. 
The depth of the space between the top of 
the box and the frame brace B, plus the 
depth of the space between the bottom of 
the box and the thimble, represents the total 
vertical movement of the driving box. 
When a locomotive is in good working 
order, and in a first-class running condition 
the driving box should occupy in the 
pedestal a position in which the upper 
clearance—that is, the space between the 
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commodious wash-room and set of closets, 
arranged in good sanitary order, complete 
the plant, with the exception of the foundry, 
which will be illustrated and described 
hereafter. With a piece of ground 200x276 
feet, it is not an easy matter to decide on 
the best plan for laying out the buildings of 
an establishment like that illustrated herein. 
One of the large items of cost in an engine 
shop is the moving of the work from one 
machine to another, and finally to the room 
where it is assembled and erected. 

In the drawing accompanying this paper 
the writer thinks there will be found, at 
least, the elements of economical design; 
not in first cost, perhaps, but in the steady 
productive power of the shops. He 
lieves that action must be the watchword 
in machine buildings now and hereafter, in 
order to meet the ever advancing keen edge 
of competition. 


be- 
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Alonzo Dolbeer, formerly general fore- 
man at the P. R. R. shops, at Renovo, Pa , 
has accepted the position of superintendent 
of motive power of the Buffalo, Rochester 
& Pittsburgh Railway Co., with headquarters 
at Rochester, N. Y. Mr. Dolbeer is a rail- 
road man of extended practical experience, 
which he will bring to the assistance of the 
company in his new position. He has ap- 
pointed C. W. Mills master mechanic at the 
Lincoln Park shops of the company. 








the driving wheels it may be said that the 
relative position of the driving wheels and 
the cylinder depend upon the proper dis 
tribution of the weight on the drivers, and 
also.on the length of the boiler. Again, in 
all eight-wheeled passenger engines, such 
as shown in Fig. 1, ten-wheeled engines, 
shown in Fig. 2, and mogul engines, shown 
in Fig. 3, which are designed for burning 
soft coal or wood, the fire box is placed 
between the two rear axles, and, conse- 
quently, the distance between these axles 
must be sufficiently great to admit between 
them the fire box, also to leave sufficient room 
for the working of the eccentrics, axle boxes, 
room enough for cleaning the water space 
around the furnace,and such space as may be 
required for other special mechanism which 
the design of the locomotive may call for. 
But in the meantime it must be remembered 
that the distance between the centers of any 
two wheels which are connected to each other 
by a side rod must not exceed 8’ 6” or 8’ 9” 
at the utmost ; the latter distance is seldom 
used. If the distance between the centers 
of the driving wheels exceed these distances 
the length of the side rods will become too 
long, and, consequently, dangerous; be- 
cause, on account of the great number of 
revolutions per minute of the driving wheels, 
the change of motion of the side rods from 
an upward to a downward, or from a down- 
ward to an upward motion, becomes so sud- 


Fig. 291 








the first pair. The same conditions which 
determine the position of the front drivers 
ina mogul engine will also determine the 
position of the first pair of drivers in the 
consolidation engine; that is, in these en- 
gines the front drivers are placed as far for- 
ward as the cylinders will permit, so that 
the cylinder head and casing can be readily 
taken off. The distance between the cen- 
ters of the 1st and 2d pair of drivers must 
be sufficiently great to admit the rocker 
between the tires of these wheels The dis 
tances between the centers of the 2d and 
3d pair, and that between the 3d and 
the 4th pair, are generally arranged so as 
an inch, 
clearance between the flanges of the tires. 


to leave or one anda half inch 

In small locomotives the total wheel base 
generally depends on the proper distribu- 
tion of the weight of the engine on all the 
wheels. For instance, moving the front 
truck nearer or further away from the center 
of gravity of the locomotive, we throw 
more or less weight on the truck. In larger 
engines we may often, if it is desirable, be 
able to move the front truck nearer to the 
center of gravity of the locomotive; but if 
we attempt to move the truck away from 
the center of gravity of the engine, we may 
meet with obstacles, namely, the sharp 
curves of the track over which the engine 
has to run, and for which the wheel base 
The turn 


must be kept as short as possible. 





is greater than 


top of box and frame brace 
the lower clearance, or the space between 


the bottom of the box and thimble. Thus: 
In Fig. 289 we see that the upper clearance 
is equal to three inches, and lower clearance 
is equal to 1} inches. The total amount of 
clearance and the difference between the 
top and bottom clearance is arbitrary and 
is not always alike in the same class of 
locomotives. The average amount of clear- 
ance at the top and bottom of the boxes for 
the different sizes of locomotives, as is 
gencrally adopted by locomotive builders 
and master mechanics, is given, Fig. 271 
and up to Fig. 279, in which the dotted 
lines immediately over and under the axle 
represent the top and bottom of the driving 
boxes, the dimension given from the 
top of the box to frame brace B represents 
the amount of the upper clearance, and the 
dimension given from the bottom of the 
box to the thimble or pedestal cap repre- 
sents the amount of the lower clearance. 
Width of Pedestal Opening.—The width 
of the opening of the pedestal, or the dis- 
tance from leg to leg, Fig. 289, should be 
such which will not admit the short wedge 
further into the pedestal after the driving 
box and long wedge are in position than is 
necessary for it to clear the wedge bolt nut 
on the top of the thimble, leaving as great 
a distance as possible between the top of 
the short wedge and the frame brace B, 
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through which the short can be 


moved to take up the play. 


wedge 
The distance 
H1, givenin Fig. 289, from the center line 
X Y to the face of the short wedge, repre- 
sents one-half the width of the driving box : 
and so also the dimensions from the verti- 
lines to the face of the 
Fig. 271 to Fig. 279 represent 
one-half the width of the axle boxes. 


cal center short 


wedges in 


Taper of Pedestal Legs, and Position of 


Straight Leg. 
those shown in Figs. 289 and 291, the straight 


When pedestals are used like 


leg should always be placed towards the 
cylinder; by so doing the distance from the 
cylinders to the center of the driving wheels 
cannot be readily changed, and therefore 
the distance from center to center of the 
brasses in the main rod need not be so often 
The amount of taper for the inner 
surface of the tapered legs is generally made 
equal to 14 inch in-12 inches; and this taper 
is used for all pedestals where they are of 
the form as shown in Figs. 289 and 291 or 
280. 

Position of Center Lines.—\n 


adjusted. 


connection 
with this subject it may be advantageous to 
the reader to call his attention to the fact 
that when pedestals such as shown in Figs. 
289 and 291 are used, the vertical center line 
drawn through the center of the axle does 
not pass through the center of the opening 
of pedestal at the top; that is tosay, the dis- 
tance A (Fig. 289) from the center line X Y 
to the straight leg will be greater than the 
distance / from the center line X Y to the 
top of the tapered leg; at the bottom open- 
ing of the pedestal the conditions are re- 
versed. When pedestals such as shown in 
Fig. 280 are used the vertical center line 
. drawn through the center of the axle will 
psss through the center of the opening of 
pedestal, both at the top and bottom. 
It is well to note these facts, because in 
designing a frame the position of these 
center lines have a very important bearing 
upon determining the position and dimen- 
sions of other pirts of the locomotive. 
Hence in designing a frame having pedes- 
tals as shown in Figs. 289 and 291, the dis- 
tance from the straight pedestal leg to the 
vertical center line XY Y must be equal to 
the thickness of the long wedge added to 
one-half the width of the driving box, 
whereas for the pedestals shown in Fig. 280 
the vertical center line must be drawn 
through the center of the opening of the 
pedestal. In all pedestals the horizontal 
center line drawn through the center of the 
axle must be in a position which will give 
about the saime relative clearances on top 
and bottom of driving box as given in Figs. 
271 and up to 279, or in other words, in de- 
signing a frame the driving 
boxes must be drawn in the same positions 
as they would occupy when the engine is 
in first-class working order and running on 
the road; and the boxes must be considered 
to be stationary boxes during the 
locomotive is being designed. 
Width of Frame.—For small locomotives 
the width of frame should not be less than 
3 inches, sc as to provide on top of frame a 
surface sufliciently wide to which the rocker 
box, lifting shaft bearings and other mech- 
bolted without interfering 
with the necessary strength of the frame. 
In large locomotives the space between the 
driving wheels and the fire box will limit 
the width of the frame, and is seldom, if 


locomotive 


time the 


anism can be 


ever, wider than 4 inches. We may, there- 
fore, and correctly that 
width of locomotive frames ranges from 3 
to 4 inches; the suitable width of frame, 
such as is usually adopted for any one of 
the different sizes of passenger locomotives, 
will be found in Figs. 271 to 279. 


conclude, too, 


- =>: 

Philadelphia secured from the 
Baltimore and Ohio Telegraph Company 
of &50,000 to be forfeited if it consolidated 
with any other company; by reason of 
which the treasury of that city is %50,000 
ahead. 


bonds 


——  -<- — 
Hudson county, N. J., has twenty-five 
building and loan associations, with a capi- 


tal of $18,000,000. More than 1,000 houses 
have already been erected through the in- 
strumentality of the associations, 





Corking up Water Power. 


The citizens of Belle Plaine, Iowa, are 
passing round the hat, trying to raise 
money enough to subdue a ferocious mon- 
ster that, months since, broke 
loose in their town. The monster is neither 
brute nor human, but appears to be an 
underground river, which is coming to 
the surface in a way that threatens the sta- 
bility of a good many buildings and the 
peace of mind of a good many people. The 
Belle Plaine folks might, perhaps, do better 
if they would devote their subscriptions to 
utilizing, for manufacturing purposes, the 
enormous water power thus forced upon 
them, instead of trying to cork it up. 

=> = 


Bell Centers 


some 


By Frep. J. MILLER. 


The recent description in these columns 
of a square center for driving work in the 
lathe, reminds me that ‘‘ once upon a time,” 
as the legends say, I was making tools ina 
shop where they had used 
for years what they called 
a bell center for a similar 


purpose. It was made 
like the sketch, Fig. 1, 


afrying-pan which had quite a hole in the 
bottom of it; and, looking the personification 
of innocence, he said to me: ‘‘ Cap’n, kin 
you men’ dis spidar?” That took the conceit 
out of me, and I gave Uncle Ned a new 
‘*spidar” for doing it. 

The R. F. & P. R. R. Co. had a cylin- 
der on an old locomotive that leaked 
between the steam and exhaust pipes. 
Master Mechanic Kuhns tried to tap a hole 
in it and plug it up; the place was hard to 
get at, and so large and badly honey-combed 
from parts of the cores crumbling and 
washing away while casting the cylinder, 
that it was impossible to stop the leak. 
The engine had been running several years 
with this place in the cylinder filled with 
babbitt metal instead of going to the scrap 


) 











and was turned from a 
solid piece of tool steel 
bored out to the required 


angle, and teeth cut 
inside to do the driving. These teeth 


were ‘ worked chipping and 
filing, and the whole thing hardened. When 
the teeth became dull it was annealed, the 
teeth sharpened, and then re-bardened. 
was no easy job to chip and file these teeth, 
and when done there was considerable difti- 
culty in getting them satisfactorily tempered. 

One day I received orders to make six of 
them, and the contemplation of the chip- 
ping and filing necessary to work those 
teeth out fatigued me in advance, and led 
me to devise the thing represented by Fig. 
2asa substitute. While it looks as though 
there would be much more work upon it, 


out” by 


yet there is not so much more as it might 
seem, because it is all of such a character 
that it can be *‘ got at.” 

In Fig. 2 a is the main body of the tool, 
threaded to receive the taper shank, and 
slotted to receive the driving teeth ¢; risa 
ring bored taper to fit a, and driven tightly 
on from the back, binding the teeth into 
place and holding them against the thrust 
of the work beingdriven. The teeth should 
not be driven in hard, yet should fit snugly 
in place, and should be hardened on the 
edge outly. When they are dull the ring 7 
can be removed, the teeth taken out, ground 
and replaced. 

When these centers were put to the test of 
service they were found to be far superior to 
the others in many respects. They would 
drive much stronger because the teeth were 
in better shape, and they stood the work 
much better because they could be so much 
better tempered. 

will be found 
quite useful for certain kinds of work. It 
drives much stronger than the square cen- 
ter; work 
centered at one end only, and work can be 
put in and removed from the lathe without 
stopping it. For much of that 
work which is left rough at one end and 
turned or threaded at the other, it will be 
found very effective and satisfactory. 


Some such device as this 


a good deal of needs to be 


class of 
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Mending Broken Castings. 


By Ropertr E. Masters. 


Some few foundries practice the plan of 
burning on pieces to mend broken castings. 
From the extensive rolling mills, forges 
and machine departments of the Tredegar 
Iron Works there is not a week passes but 
what a roll, housing, gear or something is 
brought into one of the foundries to be 
mended. At time I had concluded 
most anything of cast-iron could be re- 
paired in this way, until one day an old 
darkey from a plantation with 


one 


came in 
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heap when it was made. E. T. D. Myers, 
general superintendent of the road, asked 
us to make a trial of fixing it, stating that 
it was no value to the company as it was. 


It! We had repaired cylinders before, but the 


trouble with this one was to get at the 
place with theiron and flow enough through 
to burn the honey-comb part all out and 
keep from burning through into the ports, 
exhaust or bore. The ports, etc., were well 
filled with soft loam and dried, the cylinder 
made hot and the place burned in with less 
than 400 pounds of iron flowing off. 

A short time after the above 
road sent us a cylinder 


the same 
to be repaired, 
which had over one-quarter of the flange 
broken out, the break extending down 
about 5’ into the body of the cylinder. 


Mending this cylinder is the subject of the 








Mending Cylinders 


illustration. 
work. 


Fig. 1 is two views of the 
A hole was dug in the floor, and 
two pieces of iron, A A, were leveled up in 
the bottom, for the cylinder to set on, so as 
to have the lowest part of the break 1” or 
2” above the floor line BB. The sand was 
thenrammed up to this line, and a dry sand 
core, C, Fig. 2, fitted to the inside. To 
make this core, cut out a board on the jig, 
saw half the circle of the cylinder, put it 
in 2’’ below the break, but in a portion of 
the cylinder that is perfect; stand a board 
up edgewise, behind this, level with the 
top of the cylinder; ram the core up, lift it 
out, black it well with good plumbago, and 
dry. Nocore box is needed. The piece of 
the rim J is fitted in, and the flask FZ Z, 


which was cast in open sand, with one side 
open to fit up against the cylinder, and 
having short pieces of rod, F F, cast in it 
to lift the sand under the rim, is rammed 
up with a dry sand mixture. The top piece 
of the flask G is then rammed up witha 
cate at each end of the break H H, and 
lifted off: and the piece of rim D is drawn 
out. Fig. 2 is a top view of the mould at 
this stage of the work. J, Fig. 1, isa sec- 
tion view of the cylinder and mould, with 
the core C left out, to show the break. 
There are three places, K, A, K, for the 
iron to run off through holes in the side of 
the flask #. This piece of the flask is 
dressed and dried; the cylinder is hoisted 
out of the floor, the hole cleaned out, and 
the cylinder set in again. 

We always heat a casting that we are 
going to mend, as hot as we can get it and 
handle it with safety, especially that por- 
tion of it that is to be mended. In the first 
place, in castings of the order of locomotive 
cylinders where there are many light and 
heavy parts, if they are heated properly, 
the danger of cracking from expansion is 
avoided, and, in either case, whether there 
is danger from cracking or not, it does not 
take half the amount of fluid iron to burn 
the piece on, if the casting is gradually and 
carefully brought to as near the melting 
point as you dare go, and kept that way 
until the iron is ready for it, that it does 
when the casting is cold or nearly so. I 
once saw a large cylinder cracked and 
ruined in trying to mend it, from this 
cause, when a few hours’ extra work heat- 
ing the casting would have saved cousidera- 
ble money. 

In preparing castings of this class for 
burning in, we have had the best results in 
the plan employed at Z. A very moderate 
wood fire is first built around the cylinder, 
mostly at the heavy parts, to have it expand 
all over alike. After this is burned down, 
and the casting has become good and hot 
all over (for this preparatory heat the cast- 
ing is sometimes run in the core oven), a 
charcoal fire is built around the bottom, as 
at M. To continue to fill up the hole with 
charcoal would melt the lower part of the 
cylinder before the top part would get red. 
After the lower part gets red, we put in 
about 3” of sand, all around, and pack it 
down, and build another fire on top of this 
layer of sand, and so continue until we 
make the parting at the ground line. Of 
course the sand smothers the charcoal fires 
below ; but the heat is retained, anda cylinder 
treated in this manner is as hot all over, if 
taken out of the sand next day, as a new one 
would be, cast at the same time. A good 
fire is kept around the top of the cylinder, 
above the ground line, until it is as hot as 
it will stand) When the iron is ready, the 
coal is brushed away from around the 
broken part, and the piece of flask Z fitted 
to its place. The rest of the coal is banked 
Iron from two ladles, one at each 
end of the break V J, is kept flowing over 
the surface, until you can feel with a rod 
that itis cut into the lowest part. Then 
stop up the bottom; run off, but continue to 
pour all the time; the iron will now run 
from the second opening A ; but the rim 
can be kept full, and as soon as satisfied that 
it has firmly united with the iron of the cyl- 
inder the hole can be stopped. The pour- 
ing will now have to cease for a minute, to 
brush off the joint. Skim off any dirt that 
may bein the top of the rim; put on the 
cope G, lay on a pig or weight, and the 
metal is started through the end gates H H, 
to escape through the top opening A, for 
a short time; when this is stopped in, the 
job is completed. 

Sometimes cylinders are mended with the 
upper piece of the flask open the full length 
and width of the break and placed in posi- 
This 
is a very good way, but leaves a great chunk 
of metal above the flange to be turned off. 
In the one shown we only left enough on 
for a facing strip, and have no trouble to 
get them clean on the plan described. 

Major Myers told me, not long since, both 
of the cylinders mentioned were as good as 
new ones, and the expense for mending and 


over. 


tion before the pouring commences. 
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putting them in thorough repair was less 
than one-fourth as much as new ones would 
have cost. 

To those who are not accustomed to this 
kind of work I will say, feeling with a rod 
molten iron to know if the surface is 
irned in, is similar to feeling in the water 
th a pole or a stick; one can tell when 
they touch a stone or sand at the bottom; 
, iron if the surface is cutting it will yield 
little under the rod. If you feel a hard 
imp direct the flow of iron there for a little 
hile, and it is a good plan to work the rod 
ick and forth or around over the hard 
irface. 

A mould like this is sometimes success- 
fully done with only one run off, but the 
chances are against it. In a broad, thin and 
deep surface, if the run off is put at the 
lowest point, it will sometimes cut into the 
casting there, and not unite at the upper 
part of the break at all; again, if the run off 
is put in the middle or near the top the iron 
is apt to set at the lowest point, while it 
continues fluid from constant pouring and 
unites at the higher points. 


i 
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Some Notes on Steel. 


By Joun CorrFin. 


In the AMERICAN Macuinist of Feb. 12th, 
I gave an account of an experiment with a 
small bar of steel, showing its weakness 
while the carbon was changing state. Since 
discovering this property of steel I have 
taken advantage of it in many cases to 
straighten large bars, but not long ago an 
interesting case came under my observation 
which I will describe. 

I had a steel shaft to anneal 22’’ diameter 
and about 15 feet long. It was desired to 
take a bend of }’’ out while annealing it; 1 
placed it in the furnace with the high side 
up blocked it up with blooms near the ends, 
and placed a blocking under the middle 
with }” clear space between the shaft and 
the blocking, as shown in the sketch, Fig. 1. 
I expected that when it was heated up to 
the point where its carbon changed to 
hardening carbon, the middle would settle 
down this }’’.. What was my surprise, when 
it came to the temperature of change, to 
find that it only went down about 3”, or 
half the required amount. I kept it at this 
temperature for some time without any 
further change. I wanted to avoid heating 
it any more, so I resolved to let it cool 
down, expecting to get some more bending 
action, as the change back to non-harden 
ing carbon took place. It maintained its 
position until a low red heat was reached, 
when it began to settle down until it rested 
firmly on the blocking. This latter action 
is what we might expect from our previous 
experiments on small bars, but it is particu- 
larly interesting when seen on such a large 
scale. 

The interesting question is, why did not 
the shaft bend the whole }’’, while it 
at the higher heat, and while its carbon 
was changing to hardening state? It may 
be that, the change commencing at the out- 
side first, weakened the outside, and some 
bend took place, limited by the rigidity of 
the center ; 


was 


’ 


then as the change progressed 
to the center, the streams came out of the 
metal here, but the change having taken 
place at the outside, resistance was in turn 
offered by the outside to much bending. 
There may be other reasons. Some other 
possible solutions run in my mind, but I 
have no settled conviction. I have reverted 
(o this question of the weakness of a piece 
of while its carbon was changing 
state, for I had an interesting illustration, 
ind I also wish to revive the subject to ex- 
plain how a hardened piece of steel may 
be much bent or straightened while draw- 
ng the temper even to a faint straw color. 
In drawing the temper of a piece of steel 
there is a change of carbon to non-harden- 
ing state, the amount of change depending 
somewhat on the time. but on the 
temperature. When I said in my last paper 


steel 


more 


that the reamer would not get softer with 
a second drawing, I assumed that a reason- 


able amount of time had been consumed in 
the first drawing. 

At the temperature of a light straw color 
a small part only of the carbon changes to 
non-hardening carbon (whether it be a 
definite proportion of the total carbon or 
not I have never been able to determine). 
Time is required for carbon to change to 
non-hardening carbon, yet it seems that 
quite a short time at a straw color is suffi- 
cient for all the carbon to change to non- 
hardening carbon which will change at this 


temperature. 
There seems fo be a maximum amount 
of carbon change for each temperature 


below a dull red heat, and the maximum 
amount of change for each temperature 
seems to be reached in a shorter time for 
the lower temperatures. But at the higher 
temperatures the change up to the maxi- 
mum occurs much quicker than one would 
suppose. A tempered piece of steel was 
beated up to a very low red heat in the dark, 
and kept at this temperature for, say, one 
hour. Its elastic limit was 61,000 pounds. 
It was treated in the same manner three 
times without lowering its elastic limit, yet 
a somewhat higher heat brought it down to 
50,000 pounds. 
It would appear from this that the maxi- 
mum carbon change for that temperature 
took place during the first drawing of the 
temper. (This was not tool steel.) 
The question that presented itself was, Is 
a steel bar more easily bent while the part 
of its carbon that changes to non-hardening 
carbon at a low heat is changing? Or, in 
other words, Is it easier to bend a steel bar 
while heating it toa straw color than it is to 
bend it after being so heated ? 

To determine this point I tried the 
following experiment: Two pieces of steel 
were cut from the same bar, and both filed 
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accurately to the accompanying sketch, 
Fig. 2. They were then hardened and the 
temper of oneof them drawntoablue. The 
bearing spotsa, ’ and ¢ of both pieces were 
then ground until they fitted perfectly on a 
surface plate. They were then polished all 
over and put together, as shown in sketch, 
Fig. 3, the ends being clamped together, 
and a thin strip of metal separating them in 
the middle. 
The strain was not them, for 
when one of the end clamps was taken off 
the ends could be easily pinched together 
with the fingers. 
The pieces thus clamped together were 
held over the blaze of a charcoal fire until 
they came to a straw color so faint it could 
just be detected. They were then allowed 
to cool and tried on the surface plate, when 
it was found that the one previously drawn 
to a blue, and in which there was no carbon 
change during this last heating, was straight, 
while the in which 
changed while heating to a 


great on 


some carbon 
faint straw 
color, was bent in the direction of the strain 


other, 


so that light could be seen between the 
middle bearing and the surface plate. 

Putting them together again and heating 
toa dark straw color the bend was much 
more, the one in which there was no carbon 
change remaining straight as before. The 
experiment was then repeated (reversing 
the pieces) with the same result. 

Both pieces seemed to bend with equal 
when heated to straw 
color, showing that the power to straighten at 


ease in the vise a 


steel at this temperature. 
Suppose we had a costly shape to harden, 


a straw color is due alone to the ductility of 


and found after hardening it had sprung so 


I do not see why we cannot make use 
of this property to straighten it while draw- | 
ing the temper only slightly. Let us clamp 
it toa bar in such a way as to put all the 
strain on it we dare, and heat it up slowly 
to a faint straw color, or higher if it will 
bear being a little softer, and I think the 
result will be gratifying. 
ae 
LETTERS FROM PRACTICAL MEN, 


Examination of Locomotive Engineers, 
Editor American Machinist : 

I think John A. Hill your 
Oct. 8th, on examination of 
engineers, takes a very sensible view of the 


of 


locomotive 


in issue 


case, and states facts as they are and 
We would 
as a rule, object to an examination if it 
could be as Mr. Hill and I 
think it would be for our own interest to be 
examined, only in regard to 
blindness, but in care and management of 
engine. There 
heedless, careless 
handle such a a 
They are wasteful in using supplies, and 
destroy more than they use; they are care- 
less in handling the power placed in their 
hands, and destroy more than they can earn 
each day, in pulling out draw bars and the 
numerous other things they can do to a 


as a 
majority of engineers feel. not, 


done advises, 


not color 
road a few 
are not fit to 
locomotive. 


are on 
men 


machine 


every 
who 


as 


freight train by rough usage. 

I bave noticed in the daily papers in the 
last two or three months, accounts of several 
serious accidents caused by the air brakes 
failing to work. In the past eight years | 
have of several where the 
automatic air brake has failed to hold the 
train, and in each case it was at the foot of 


known 


cases 


a grade or coming in to some station on a 
down grade. I 
and, perhaps in all, that it is the fault of the 
engineer, and not of the brake, that they fail 
to work. 

We had 
engineer who used to boast that he could 


am satisfied in most cases 


at one time on this road an 
put the air on so fine on coming to a certain 
grade that he would not have to release the 
brake in descending the grade; a distance of 
about five When I told him that 
was just what he did not want to do he was 
He did 
that in running so far without recharging 
reservoir under cars and tender, that 


brake was almost worthless, and that if he 


miles. 


very much surprised. not know 


his 


had been signaled to stop suddenly it would 
have been almost impossible. 

He did not know that in order to recharge 
reservoirs and get the full power of brake 
he must release it fully. 
of air on air gauge and took it for granted 
had the 
under train, when, if the facts were known, 
The 
If engineers 


Ile saw 80 pounds 


he same pressure in reservoirs 
perhaps he did not have 20 pounds. 
point I want to make is this: 
were given a proper examination and un 
derstood they had got to come to a certain 
standard, we would lose such men as I have 
mentioned ; it would brace up the lazy and 
be 
our pay could be raised, and the companics 


J. F. Marsn. 


indifferent, accidents would avoided, 


would be dollars in. 


More Initial Strain. 
Yditor American Machinist : 


Mr. W. #. 


300th makes a statement in 


the stress which should be placed on cylin- 


der head bolts. He says: ‘It cannot 


always be tightened up to a tension some- 


will come upon them.” From this 


he makes in 
the ‘** oscillatory stress” 
by putting initial 

This cannot be done, for there is already a1 


an stress 


the steam comes on. To make the case 


your issue of Oct. 1, regarding the extent of 


be 
too clearly remembered that bolts should 


what greater than the greatest load which 
and 
other remarks of a similar character which 
the course of his letter, I am 
led to to believe that he thinks he can avoid 
of which he speaks 
on the bolts. 


initial stress of 1,600 pounds on each bolt, 
and this is augmented by 1,600 pounds when 


clearer, suppose the head is separated from 


| up until each one is compressed to a length 


corresponding to a pressure of 1,600 pounds. 
This represents the true state of affairs in 
our original case, as far as stress on bolts is 
concerned. The spring presses on the cyl- 
inder head and the latter on the under side 
of the bolt head. 
initial stress reduced to an action between 
the cylinder head and bolt head, and if now 
an additional pressure of 1,600 pounds per 
bolt (50 pounds per square inch) is placed 


We now have the whole 


on that cylinder head and does not come on 
the bolt, IT would like Mr. Booth 
where it does come. 


to show 


Regarding his statement as to the separa- 
tion of surfaces bolted togetherand subjected 
to forces asin the preceding example, he will 
tind by looking up a strain diagram that 
the tightly bolted pieces will separate the 
He will 


also, if he considers the case in its true light, 


most under a given extra stress. 


agree with the bridge engineers in allowing 
for this their calcula- 


We Ws 


additional stress in 
tions. 


Hoboken, N. 


J., Stevens Inst. 
ee 


Concerning Fred. J Miller, of Springfield, 
Ohio, who has been an occasional contribu- 
tor and 
who has recently removed to New York in 
pursuance of a regular engagement attach- 
ing him to the editorial staff of the AMERI- 
cAN Macuinist, the daily journals of Spring- 
In ad- 
a good mechanic, and lat- 
in the Lagonda shops, Mr. 


to our columns for some years, 


field say some very pleasant words. 
dition to being 
terly a foreman 
Miller took a very creditable interest in the 
government of the city in which he lived. 
It would be well for our manufacturing 
cities all over the country if they were well 
supplied with officials who were entitled to 
the kind of mention our new associate gets 
from the Springfield Daily Gazette. It says: 
Mr. Miller, while in council, has proven 
a conscientious and painstaking member, 
rather of the reform order, ever on the 
alert to block a ‘‘ job” or frustrate any in 
nocent looking scheme which a fellow mem- 
ber might concoct and seek to rush through. 
Ile was pre-eminently one of the objectors, 
and many was the little pet hobby of a 
councilman which he p .netured avd caused 
to be laid in its little bed, during his brief 
career as a local lawgiver. 
a 
Bessemer Manufacture in Colorado, 
The Republican, of Denver, Col., publishes 
along editorial, arguing that Gunnison in 
that State is destined to become a great 
Iron manufacturing center, on account of 
the immense deposits of iron ore in its 
vicinity, as well as its resources in other 
minerals which contribute to the produc- 
tion of pig iron at low cost. It says from 
most of the iron ore deposits to Gunnison 
there is a down grade all the way, so that 
held in 
check by the engine, would carry it almost 
the It 
owing to this descent, it would be practica- 
ble deliver the at the 
Gunrison city for #2 per ton. 
that Crested Butte, 
county, is abundantly supplied with a good 


the simple weight of the train, 


entire distance. is estimated that, 


to ore furnaces in 

It goes on 
10 Say in Gunnison 
quality of bituminous coal, which is readily 
available. It adds that there is also, in the 
vicinity of Gunnison, a deposit of anthra- 
cite coal, grading very nearly, if not quite 
as high as the anthracite of Pennsylvania. 
It claims that Bessemer pig can be made 


in Gunnison at ten dollars a ton, enabling 


works located there to supply the Rocky 


Mountain region and the Pacific slope, 
without fear of competition from any 
quarter. 

ae 


Brooklyn property owners have been mov- 
ing for some years in the way of securing 
elevated railroads to aid in building up the 
outlying districts; but, as is usual, when 
such road they want ex- 
the benefit it 
It always appears to be 


they secure a 


1}orbitant damages for does 
their property. 
this way. 

> - le 


A patent containing thirty-eight claims 





the lange by a small space and over eacl 


Now let the bolts be screwet 





much it would not grind to dimensions. 





and flange. 





bolt is placed a spiral spring, this spring 
when in position being between the head | the intention was to have a claim for each 


1|has recently been granted to a Worcester, 
| Mass., man for a spinning mule. Perhaps 


| 


pindle, 
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Two Kinds of Cheap Machinery. 


There is a large class of machinery buy- 
ers who are utterly devoid of the knowl- 


edge of mechanical matters necessary to 
enable them, unaided, to make an intelli- 


gent selection between different machines 
brought to their attention by builders and 
dealers. These must in the case of new 
machinery be guided in their purchases by 
the representations made by manufacturers 
or their agents, qualified by the reputation 
and standing of the parties making them. 
With this class of buyers cheapness in 
first cost is usually about the strongest 
argument in favor of any given machine ; 
and not being able to distinguish between 
what we may call legitimate cheapness, 
brought about by excellence of design and 
the best possible methods of manufacture, 
and that other cheapness, the result of 
cheap design, poor material, and poorer 
workmanship, they often make selections 
which prove very unsatisfactory, and in the 
end injurious to the trade in all that class of 
machinery. There are two distinct varie- 
ties of cheapness in machinery building ; 
the one entirely proper and praiseworthy, 
the result of good design and the best 
possible adaptation of means to ends, the 
other, execrable, the result of a determina- 
tion by the builders to sacrifice everything 
to the one consideration of low first cost. 
And the worst feature of the case is that in 
this contest for cheap prices, and with the 
class of customers mentioned above, the 
latter form of cheapness has a decided ad- 


vantage. This advantage is of course only 
temporary, resulting first, in large sales of 


the ‘‘cheap and nasty” variety ; secondly, 
in an entire stagnation of all business in 
that line of machinery, whether good or 
bad, and finally (sometimes it is true after 
years of slow educational processes), in the 
recognition of the fact that in machinery, as 
in most other things, it pays to secure 
first, a good quality, and afterwards look to 
the price. 

As an instance of the disastrous effects to 
trade brought about by a disposition to 
take advantage of the ignorance of buyers 
in such matters, we may mention an instance 
coming within our observation. 

A firm possessing a good reputation and 
abundant capital, gained by legitimate 
manufacturing, went into the manufacture 
of a certain style of small engine, for which 
they found a market principally in the 
South. This engine was built without re- 
gard to anything else than cheapness, and 
for a time sold in large numbers. Then the 
second stage of the business came on, and 
it is now almost impossible for any one to 
sell an engine in that part of the country 
which bears any resemblance to the one by 
which purchasers have been so much de- 
ceived, business in that line seeming to be 
entirely ruined. The third stage, in which 
the conscientious builders will reap their 
reward, is, in this instance, yet to come. 

It is to be hoped that such cases are not 
plentiful and that they will become less so. 
They in the end disastrous to all con- 
cerned, and make us incline to the opinion 
that the kind of protection needed by some 
manufacturers is to be protected from the 
results of their own 


are 


short-sightedness and 


the suicidal greediness of others of this 
class. 
a 
A Suggestion to Tool Builders, 

As builders in this country come, year by 
year, to build larger machinery—larger 
steam engines and larger machines of almost 
every type—there is getting to be what 


might be worked into a demand for heavier 
tools of a semi-special character. We hear 
of many instances in which builders, of 
engines for example, whose work is grad- 
ually changing in the direction indicated, 
are building tools adapted to their wants, 
not because ,they are desirous of doing so, 
but because they do not find anyone in this 
country building what they want. These 
tools are not always special in character, that 
is, there is likely to be many 
steam engines that could use the same kind 





builders of, 
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of tool. It looks as if some enterprising 
tool builder might do considerable business 
by studying up the wants—or what ought to 
be the wants—of the builders of large steam 
engines, and giving them a chance to buy 
what they needed. There is yet in this 
country a good deal of large steam engine 
work done at a great disadvantage. The 
same is true, only to a less extent, of small 
engines. There isroom for better tools in 
their manufacture; that is, tools better 
adapted to the special work of steam engine 
manufacture. Almost every builder of 
small steam engines finds it necessary to 
build a good many special tools that might 
by good judgment in design be n:ade as tools 
common to nearly all such builders. 
: ae 


Too Many Statistics. 


When men get a mania for applying their 
knowledge of arithmetic, and their imagina- 
tion, to working out some gigantic change 
inhuman affairs they are rather likely to 
omit important considerations that occur to 
more ordinary mortals. In the end the im- 
agination enters so frequently as a factor in 
the solution of the problem as to make it 
quite doubtful how far the answer is due to 
addition and subtraction, and how far to the 
more convenient but less satisfactory ele- 
ment of guesswork. We are treated to im- 
posing arrays of figures and a plethora of ifs, 
all supposed to lead in the direction of a 
final summing up to the effect that it costs 
the people of this country just about twice 
too much to live; that every one would be 
quite happy if they were to divide their 


living expenses by two and live on an 
amount represented by the quotient. There 


are two things in all this that appear to 
have been left out of account, as presuma- 
bly of no consequence. One is the apparent 
fact that when all the people had got fairly 
settled on their cheap diet the articles com- 
posing it would, by the working of the 
law of supply and demand, take upon them- 
selves such a price as to double the cost of 
food instead of dividing it by two, then 
another lot of figuring and a change of diet 
would be required. This consideration 
may not amount to much, because figures 
are about the cheapest things in the world, 
but the other consideration is not so easily 
disposed of. If the people use but half the 
present products of the country it follows 
that but half as many men will be employed 
in their production, and the half that work 
must support the half that are idle. If this 
change could be brought about in a week or 
a year it would puzzle the most accomplished 
economist to say why it would not work an 
industrial depression, the like of which was 
never before heard of; atleast that is the way 
it looks to a good many who are not statis- 
ticians. 

The old-fashioned idea that men should 

at and wear about what they want to, if 
they can pay for it, and live in houses fur- 
nished to their taste and means, has always 
worked very well indeed in this country. 
Men work for good wages and spend a good 
deal of money in their living, and this pays 
for a good deal of work of other men. And 
countries in which this condition prevails 
are the only tolerable ones tolive in. That 
is what makes business of all kinds good, 
and contrary conditions are what makeit 
bad. This may be the doctrine of the pro 
tectionist, but it isa good one for this coun- 
try, for the present at least. 
ano 

A friend of the AmeErIcAN MAcnINist 
suggests that our argument in favor of some 
other motive power than horses for street 
railways was not complete, inasmuch as it 
did not take into account the stables for car 
horses, almost invariably located in parts of 
the city where property in the immediate 
vicinity would be valuable but for the 
nuisance of the stables. The consideration 
he suggests is an important one. Anybody 
who doubts it has only to observe the loca- 
tion of these stables in almost any large 
city, to be convinced that they not only en- 
cumber valuable space, but render space 
for a large radius of little value, in this 
way lowering values to the extent of many 
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thousands of dollars. This is an addition 
argument, and a good one, to the end tha 
the horses must go. 


>> —_—____ 

Some large American machine shops con 
prise a curious medley of buildings witho 
any visible sequence, and requiring a cha: 
and compass to find one’s way throug! 
them. Such shops were built piecemea! 
but without any idea of the end in the b 
ginning. Other shops have been built 
piece at a time, but all the time during thei 
construction they have preserved a perfect! 
connected appearance. They were about a: 
complete when half their present size as the) 
arenow. Of such shops the inevitable con 
clusion is that the end was seen in the be 
ginning, and every addition was in the lin 
of completing the original plans. There is 
a good sized moral in this for those who 
start shops with expectations of enlarge 
ment. 


<> 

At frequent intervals we hear of great 
prospects of trade with China in the way of 
supplies of machines and machinery. In 
the main we believe such prospects are de- 
lusive. Two things may be set down as 
reasonably certain. One is that the Chinese 
are the most imitative people in the world: 
the other that they will not buy to any ex- 
tent what they can manufacture. What- 
ever may be sold there, if they can imitate 
it they will do so; if not, they will stop 
using it. This is about the experience of 
everyone who has thought he had a good 
hold on trade in mechanical products with 


China. 
———-e—_—_. 


Literary Notes. 


HOT-WATER SUPPLY: A Practical Treatise 
upon the Fitting of Hot-Water Apparatus for 
Domestic and General Purposes. By F. Dye. 
E. & F. N. Spon, 35 Murray street, New York. 
Price $1. 

The author of this book has, we believe, 
supplied a work that is needed. 
his preface: ‘‘ The chief object and aim of 
this work is to provide information for 
those who are but little acquainted with the 
subject, as well as for those who have some 
practical experience; therefore, care has 
been exercised to treat the subject in as 
clear and as simple a manner as is consistent 
with a really practical explanation. It is, 
however, hoped that some of the informa- 
tion given will be of service even to skilled 
men, as the writer has had experience with 
all classes of workmen and works.” 

The text is written in a clear, compre- 
hensive style, and illustrations are used 
when necessary to a better understanding 
of the writer’s meaning. : 


He says in 


The Franklin Institute has issued, in very 
neat form, an Announcement and Pro- 
gramme of Lectures for 1887-1888. From 
this it may be learned that some thirty lec- 
tures will be delivered by those well known 
in special lines. The little book also con- 
tains some account of the objects and aims 
of the Institute, and other information. 


Our staunch and reliable contemporary, 
The Sanitary Engineer, has changed its title, 
and will hereafter be known as The Engin- 
eering and Building Record, retaining the 
old name as a subtitle. Regarding 
change, our contemporary remarks : 


this 


We have decided to change the name of 
this journal to the title given in this issue. 
It is not intended to change the character of 
the paper. Our object is simply to convey, 


by the first part of the name adopted, the 
scope of the matter it regularly gives its 


readers. 


We are more than persuaded that the 
character of our contemporary will undergo 
no change, so far as reliability and sterling 
integrity are concerned, and congratulate it 
upon having secured upon its editorial staff 
the services of Mr. H. W. Brinckerhoff, a 
member of the American Society of Civil 
Engineers, and a gentleman of well recog- 
nized talent, who will help to make the 
paper even more attractive than ever. We 
congratulate The Sanitary Engineer upon 
the enviable position it has attained, and 
predict for The Engineering and Building 
Record still greater success. 


4 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
If 80 requested, neither name, correct initials nor loca- 
tion will be published. 








(429) H. F. C., Cleveland, Ohio, asks: 
Will you please inform me what the patterns are 
made of that are used in the sand blast glass 
process? .A.—It seems to us that any soft material 
not too elastic, in which the sand may to some 
extent imbed itself, would answer the purpose. 
Cardboard, we believe, would do very well, yet the 
exact composition of the material used for these 
patterns is difficult to obtain, as this is generally a 
trade secret. 

(480) G. H. W., Philadelphia, writes: 
I am fitting up a lathe which requires aspindle 13’’ 
diameter at bearing and 16” long over ali. 1. If I 
have one cast in steel, will it do as well as one 
made of forged steel? A.—We think not. 2. Will 
a casting in steel break like metal, or does it re- 
quire tempering like forged steel? A.—Steel cast- 
ings can be broken, and are made of different 
grades for different purposes, some of which can 
be hardened if desired. 

(431) J. E. C., Newark, N.J., writes: 
In computing the rotative speed of work— for 
instance, shafting when being turned—which diam- 
eter should be taken, its rough diameter or its 
finished size? A.—The speed of any kind of work 
or shafts to be finished or turned should be as fast as 
any pvint in the cutting edge of the tool will stand 
without injury, and since, in turning shafts, the point 
in the cutting edge of the tool which is engaged in 
cutting the outer surface of the shaft is subjected 
to the greatest speed of the work, it follows that 
in computing the rotative speed of shafts when 
being turned, the diameter of the rough shaft must 
be taken. 

(482) W.A. T., Somerville, Mass., asks : 
Which is the forward cylinder head on a horizontal 
stationary engine? I say the one next tothe cross- 
head is the forward one. A.—Many stationary 
engine builders, probably the majority of them, 
name the cylinder head next to the crosshead 
“the forward cyiinder head;” others give that 
name to the outer cylinder head. Locomotive 
builders always call the cylinder head next to the 
crosshead the back cylinder head. On the whole, 
it may be said that in stationary engine practice 
there does not exist a uniformity in naming these 
cylinder heads. It seems to us that a better prac- 
tice would be to name all cylinder heads next to 
the crank the inner cylinder heads, and the others 
the outer cylinder heads. 


(483) E. F. B., Buffalo, writes: We 
have a battery of three common tubular boilers 
set ia the usual manner, except that the pipes 
leading to the glass water gauges, which are 
placed at the side of the battery, pass through the 
brick-work immediately inside of the fire doors 
and under the smoke-boxes. Our trouble is that 
the water is so unsteady in the gauges as to make 
it difficult to ascertain the true height of the water 
in the boilers, and this unsteady action continues 
long after steam is down and the fires drawn. We 
use lake water and clean the boilers once a week. 
Do the boilers really foam, or is the trouble in the 
water pipes leading to the gauges being set in hot 
brick-work? .A.—Of course, the boilers may pos- 
sibly foam from other causes, but the fact that the 
pipes pass through the hot brick-work is sufficient 
to account for all the trouble. We have no doubt 
but that a change in the arrangement of the pipes 
will result in relief. 

(4384) L. L. K., Kearney, Neb., writes: 
We have a planing mili which we want to heat 
with the exhaust steam of our engine. The size of 
engine is 11’’x16’’", making 135 revolutions per 
minute ; the diameter of exhaust pipe is 3 inches. 
The mill is 60 ft. long and 32 ft. wide, with engine 
room outside of main building, placed close to and 
midway of the longer side of the building. Please 
tell me the best plan of piping and the manner of 
fixing it. A.—If nothing is in the way, we should 
place a wrought-iron pipe along the inner surfaces 
of the walls, and leaving a clearance of £ or 6 inches 
between them. The diameter of the pipe where 
the steam enters it should be about 3 inches, or a 
little larger, and where the steam leaves the 
pipe, the diameter of the same should be about 
2inches. Place the pipe where the steam enters 
about 3 feet above the fluor, and the other end 
about 2 feet above the floor, so as to allow the 
water from the condensed steam to flow easily out 
of the pipe, and also to keep the latter above the 
shavings which might accumulate on the floor. 

(435) H. M., Cairo, Ill., asks: Will you 
please inform me about the way to measure to 
catch threads in screw-cutting? Say the lead screw 
is three to the inch, and the screw to be cut Is five, 
seven, eight or ten, what is the correct way to meas- 
ure to catch the thread, as it would if the screw to be 
cut was six, nine or twelve? A.—Insuch a case as 
you mention, threads of six, nine or twelve to the 
inch can be cut without any measuring. The nut 
will engage correctly anywhere, because those 
threads are multiples of the thread of the lead 
screw. The other threads you mention cannot be 
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cut in the same way. Devices have been made to 


fasten on the carriage, and indicate when the 
proper time arrives for closing the nut. Or you 
can do it in the following manner: Stop the lathe 
after each cut always in the same place, and with 
the point of the tool any convenient number of 
inches from where it was when the nut was closed. 
Open the nut and run the carriage back this num- 
ber of inches and close it; the tool will then strike 
the thread correctly. If the number of threads to 
the inch on both the lead screw and the thread to 
be cut were divisible by two, you might run back 
any number of half-inches in the same way. 
Measuring the distance moved by the carriage 
may be done in any convenient way, such as mark- 
ing the bed or by laying a scale on it, so the car- 
riage passes over it. 


(486) W. H., Baltimore, Md., writes: 
Please inform me what should be the diameter of 
the cylinder and stroke of an engine of one 
horse-power? Also give size of ports. A.—The 
ratio between the diameter of crlinder and the 
length of stroke greatly depends on the conditions 
which the engine has to fulfill. The dimensions of 
the cylinder also depend upon the speed of the 
engine and the steam pressure. Assuming that 
there are noconditions which will restrict the limits 
of the diameter of cylinder and the stroke, a good 
proportion of stroke to diameter will be to make 
the stroke equal to twice the diameter of cylinder. 
And now assuming that the maximum steam pres- 
sure in the cylinder shall be 60 pounds per square 
inch, cutting off steam at half stroke, so that the 
mean effective pressure will be, say, 45 pounds per 
square inch,the engine to make 300 revolutions per 
minute, and to be anon-condensing engine. Under 
these conditions, we obtain a cylinder 23; inches 
diameter very nearly, say 2'¢ laches, and the stroke 
4 inches for an engine of one horse-power. Steam 
ports should be about \’’x%’’. Exhaust ports, 
16’xX"’. 2 What is the rule for finding the 
square feet of heating surface in boiler for one 
horse-power? A.—Allow 15 square feet of heating 
surface for every horse-power. 


(437) J.T. E., Duluth, Minn., writes: I 
am running an engine 14’’x14’’, making 125 revo- 
lutions per minute, with 90 pounds of steam pres- 
sure. Steam ports, 134’’x7&’’; exhaust port, 
13%°x7%""; bridges, %’’; plain D valve, 6 1-16’ 
loug, with cavity 2 3-16’’x75¢’’; travel of valve, 
29-16’. You will see that the valve does not open 
to full extent. The engine is doing very heavy irreg- 
ular work, varying, I think, from about 5 to 70 horse- 
power, and pounds badly when the work is all on, 
besides lagging a little. It was running with valve 
line and line, and I gave the valve about 3;”’ lead, 
giving it a little the most on lower end. (The en- 
gine is an upright.) This causes the engine to run 
somewhat more quietly, but I think there is too 
much outside lap and too little travel of valve. I 
propose to cut 14’’ off each end of the valve, and 
leave the eccentric where it nowis. Do you think 
this course will help me? A.—This course will 
not help you; leave the outside lap as it is, but cut 
out about one-half of the inside lap—that is, widen 
the cavity of valve, making it 244 inches wide. You 
may also gain a little by obtaining an eccentric 
with greater throw. Give the engine 1-16’ lead on 
top and 4”’ at the bottom. If this does not stop 
the pounding, examine the journals and crank. 
pin, and see thatallisin line; if these are all right, 
aud the pounding continues, give the engine more 
lead, particularly at the bottom. 


(488) G. C., Philadelphia, Pa., writes : 
1. Please let me know what is the length, width 
and depth of key-seats most generally used on 
shafting from 5 of an inch to 12 inches in diam- 
eter, and snould the pulley have the same dimen- 
sions of key-seat? A.—As regards to the length 
of key, that depends on the length of the hub ot 
the pulley, and the position of the pulley on the 
shaft. Thus, for instance, if the pulley is on the 
end of the shaft, the length of the key-seat should 
be equal to the length of the hub of the pulley; if 
the pulley is placed away from the end of shaft, 
the key-seat should be very nearly equal to twice 
the length of the hub of the pulley, so as to leave 
room for entering the key. In regard to the width 
and depth of the key, no standard has been estab- 
lished ; the general practice is to make the width of 
the key for small shafts equal to one-quarter the 
diameter of the shaft ; for large shafts, say 12inches 
in diameter, the width of the key is equal to about 
one-sixth of the diameter of the shaft. In connec- 
tion with this subject, see question 357 in AMERICAN 
MACHINIST, September 3d, 1887. It is good practice 
to make the depth of the key-seat in the shait equal 
to one-half the depth of the key, measured in the 
center of the key-way from the circumference of 
theshaft. 2. Suppose I want to cut gears from 10 
teeth to 120, pitch equal from one-sixteenth 
of an inch to one inch, how can I find the 
diameter to which the blanks must be turned? 
A.—You may generally find the outside diameter 
of the blanks by adding sixteen-twenty-sevenths of 
the pitch to the diameter of the pitch circle; in this 
case it is assumed that the length of the tooth 1s 
equal to two-thirds of the pitch, and the pitch 
circle placed at four-ninths of the depth of the 
tooth from the outer end of the tooth; if these con- 
ditions vary, you will have to find the location of 
the pitch circle, and add to its diameter twice the 
amount of the projection of the tooth beyond the 
pitch circle. 3. Where can | obtain a book on one 
or both the foregoing subjects exclusively? A.— 
We do not know of any book which treats on these 
subjects exciusively. 4. Can you tell me how I can 
make @ paste to attach rubber to cast-iron? A.— 
See AMERICAN MACHIINST, question 425, October 22, 
1887, and question 327, August 6, 1887. 
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Gear Wheels. See Adv., page 16. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney,Lynn,Mass. 
AirCompressors,Rock Drills.J.Clayton,43Deyst. ,N. Y 
Exhaust Tumbl’gBbls. Henderson B’s.,Waterb’y,Ct. 

Upright Drills from 20" to 36’ inclusive. Currier 
& Snyder, Worcester, Mass. 

For Improved Cooper Stoves, send to Variety 
Machine Co., Warsaw, N. Y. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


» The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


**Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Uo., Syracuse, N. Y. 


“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. 


Ice and Refrigerating Machines, 124 built, and all 
successful. David Boyle, 521 Monroe st., Chicago, I11. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y. 


Drawing Materials, all kinds. Getcatalogue. Men- 
tion this paper. G. S. Woolman, 116 Fulton st., N.Y. 

The Improved Tabor Steam Engine Indicator, 
made os sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. Y. 

Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y 


For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 133 
Jackson st., Chicago, Ill. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum &Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Quints’ Pat. Auto. Steam Engine Governor. Cor- 
respondence solicited from mfrs. of Throttle Gov’nr 
Engines. Leonard & McCoy, 118 Liberty st., N. Y. 


Nicholson & Waterman, Fine Engine Lathes, 
Nicholson & Waterman, Boring Mills. Nicholson 
& Waterman, Providence, R. I., Bolt Machinery. 


Curtis Pressure Regulators, Curtis Return Trap 
Curtis Damper Regulator. See Oct. 8, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc.; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N.Y. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W. 18th st., N.Y. Send for des’n. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 


W. H. Hoffman, consulting engineer, 94 Liberty 
st., N. Y. Mechanical engineering in all its 
branches; working drawings for the transmission 
of power by steam, water, air and electricity. 


Hot Water Supply. A practical treatise on the 
fitting of hot-water apparatus for domestic and 
general purposes. By F. Dye. 82 pages, with 25 
illustrations. 12mo., cloth,$1. Send for catalogue. 
E. & F. N. Spon, 35 Murray st., N. Y. 


* Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


* Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘*Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the “‘New Handy,” mailed at 50c. each. The 
former has stiff board covers, whiie the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52 issues of any volume. AMERI- 
CAN MACHINIST PUB’G CO., 96 Fulton st., New York. 














Fay & Scott, Dexter, Me., have put an electric 
light plant in their machine works. 


A water-works company has been chartered at 
Kyle, Tex., with a capital stock of $15,000. 

A stock company is being formed at Cleburne, 
Tex., to increase the water supply of the town. 

The Chattanooga Chair Company, Chattanooga, 
Tenn., will build an extension to their factory. 

The Roanoke Iron and Steel Works, Chatta- 
nooga, Tenn., contemplate enlarging their works. 

The Chattanooga Nail and Tack Company, 
Chattanooga, Tenn., contemplate enlarging their 
plant. 

The Linden Steel Works, Pittsburgh, Pa., re- 
cently rolled a steel plate 19 feet long, 6 feet wide 
and 2 inches thick. 

Local papers say the citizens of Buchanan, Mich., 
will gladly welcome and assist any one who will 
start a chair factory there. 


The Pelzer Manufacturing Company, Pelzer, 


8. C., has let the contract for building their new 
cotton factory. It will be one of the largest in that 
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The Paterson Electric Light Company is about to 
purchase new property and enlarge its plant, the 
applications for lights being now more numerous 
than can be supplied. 


S. D. Brewer, 52 Broadway, New York, has issued 
a new circular of the Hussey re-heater, for re- 
heating exhaust steam, superheating live steam, 
and heating air or water. 


The Union Iron Works Company, Chattanooga, 
Tenn., employing 50 men on boiler and sheet-iron 
work, wire nails, etc., will add to their works, so 
as to fully dcuble their capacity. 


The capital of the combined stove manufacturers 
of the United States is estimated at $15,000,000. The 
total product is $30,000,000 per annum. The trust 
expects to be able to earn dividends amounting to 
20 per cent. 

The People’s Electric Light and Power Company 
has been organized at Brattleboro, Vt. The com- 
pany will erect buildings in which to establish an 
electric light plant, and to be used for manufactur- 
ing purposes. 

Kenney, Baker & Garrant, engineers and ma- 
chinists, is the title of a new company doing a very 
general line of machine business at 22d and Fil- 
bert streets, Philadelphia. The members of the 
firm are all practical mechanics. 


Charles A. Schieren & Co., 47 Ferry street, 
New York, have issued a revised price-list of 
leather belting. The new price-list is somewhat 
higher than the old one, the advance being ren- 
dered necessary by the higher price of leather. 


The success attending the operation of the cotton 
mill at Griffin, Ga., has inspired the forming of a 
company, with $200,000 capital, to start another 
mill. Griffin is in the heart of a fine cotton- growing 
section, and is rapidly becoming a manufacturing 
city. 

As an evidence of the progress of the band saw 
for cutting lumber, it may be noted that the Mari- 
nette Iron Works Company, Chicago, IIl.. have at 
the present time contracts for seventeen band saw 
mills, many of them to take the place of circular 
saws and gangs. 


The citizens of Tyler, Tex., have decided they 
would have car shops, and will proceed at once to 
organize with a capital stock of $300,000, divided 
into shares of $100 each. It is to be called the 
Tyler Car Manufacturing Company, and composed 
of home capitalis.s. 


Hill, Clarké & Co., Boston, Mass., have issued 
an elegant catalogue of machine tools handled by 
them. It is a bound volume of 280 pages, fully 
illustrated, the cuts being printed on tinted pages. 
The illustrations and descript.ons comprise almost 
every kind of iron-working tool known to the 
trade. 


The water-works question is being agitated in 
Benton, Cal.; Templeton, Cal.; Kutztown, Pa. ; 
Haywards, UCal.; Machias, Me. ; Orangeburg, S. C. ; 
Brookfield, Mass.; Richfield, Kan.; Griffin, Ga.; 
Greeley, Col. ; Pontiac, Mich. ; Georgetown, Ky. ; 
Westboro, Mass.; Montpelier, Vt.; Ortonville, 
Minn. ; Greensburg, Pa.; Greenville, Mich.; and 
Easton, Mass. 


The Messrs. Seevers, of Oskaloosa, Iowa, are 
bu.lding a brick two-story machine shop, to be 
occupied by the Hawkeye Electric Mfg. Com- 
pany, of that city. The shop will be 40x120 feer. 
The latter company are engaged in placing a 
new electric motor on the market, of which a num- 
ber are already in use, and we are informed givitg 
very satisfactory results. 


William Tod & Co., Youngstown, O., have under 
construction, and to be delivered before January 
Ist, engines aggregating over 3,000 horse-power, all 
of their Porter-Hamilton design, excepting two of 
500 horse-power each, for the Chicago Are Light 
and Power Company, which are designed by Mr. 
Ed. F. Williams, and are compound condensing. 
Two, of 750 horse-power each, are for rolling mills 
fa Pennsylvania and Alabama. 


The Edwards Mfg. Co., Augusta, Ga., have decided 
upon their plans for building a large mill upon 
their property on the east side of the river, to be 
leased for a variety of small manufactures. They 
will tear down the old mill, build a new and sub- 
stantial bulkhead, and at once erect a large 
woolen mill, three stories high and 250 feet in 
length, with ample accommodations for all indus- 
tries that desire to obtain room and power. The 
flume is to be enlarged and the wheel-pit lowered 
so that greater power may be secured. Work will 
be commenced at once, and pushed to completion 
asrapidly as possible. The electric light company 
will erect at once a station at the east end of the 
dam.—Jndustrial Journal. 


The pleasant city of Oskaloosa, Iowa, has a pro- 
gressive and public-spirited citizen in H. W. 
McNeill. While connected with a number of other 
enterprises, he is also president of what is famil- 
larly called the ‘** Power Company,” which some 
years ago put up a one-story brick building for 
manufacturing purposes, which is really five dis- 
tinct shops, 40x80 feet each, which the company 
rents to small manufacturers at $500 a year each. 
This price includes ample light, heat and power, 
furnished from the adjoining steam and electric 
lighting plant owned by the Power Company. We 
regret to learn that only two of these shops are 
occupied. It is a pity that such facilities should be 
permitted to go to waste. The town is underlaid 
with a first-rate article of coal, which is shipped by 
the train-load all over the Northwest. Certainly, 
the native products of that neighborhood and State 
can be much better worked up into manufactured 





section. 


goods on the spot than elsewhere. 
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interests of this county are on the eve of a great 
boom. There are just being completed on the out- 
skirts of Bellefonte two immense furnaces, each of 
which expects to turn out 100 tons of iron per day. 
The one being built by the ‘Valentine Ore Land 
Association’ will be in running order probably 
within a month. Collins Bros. will begin opera- 


A special from Bellefonte, Pa., says: ‘** The iron | Wanted—An experienced foreman for foundry; 


must be sober and energetic, experienced in both 

| brass and fron casting, and familiar with iron-pipe 
fittings, valves, etc. Address, with references, stat- 
ing salary wanted. Fittings, AM. MACHINIST. 


Mech. draftsman wishes situation ; is a machinist, 
and having good knowledge of architecture; grad- 
uate from technical school; several years’ experi- 
ence on general machinery and designing; also 
superintending of saw and corn milis. Address 


AMERICAN MACHINIST 


tions in their works about December 1. Railroads | 0: B -341 henderson st., Jersey City, N. J. 
run direct from these furnaces to the mines owned | 


by the firms, which have already mined hundreds ,}, MISCELLANEOUS WANTS. 











of tons in readiness for the opening of the works. 
A large number of men will be employed, and the 
iron resources of the county consequently developed 
to a greater extent than ever before. Encouraged 
by such a prospective boom, the capitalists of the 
town are erecting several immense buildings for 
dwelling and business purposes.” 


=> ~ 


Machinists’ Supplies and Iron, 


NEw YORK, Oct. 13, 1887. 

Iron—There is a quiet demand for American pig 
that just about absorbs the output of the furnaces. 
Some of this demand comes from time contracts, 
but the larger amount is from buyers who do not 
feel inclined to contract ahead at present prices. 
There is some evidence of over-production in 
brands not considered standard, but in standard 
brands prices are maintained firm. There js little 
doubt but that withoutsome understanding amongst 
producers the market would be glutted with cor- 
responding suffering in price. Lehigh and North 
River brands are held firm, at $20.50 to $21.50 for 
No 1 X Foundry; $19 to $19.50 for No. 2 X, and $17 
to $17.50 for Grey Forge, some brands of the latter 
being obtainable at $15.50 to $16. 

Scotch Pig—There is no activity in sales of 
Scotch brands. Consumers who require a certain 
amount of Scotch iron are content to buy in small 
lots, and holders adhere firmly to prices, which 
are as low as prices in Giasgow will warrant. We 
quote Coltness, $21.50 to $21.75: Glengarnock, $20.25 
to $2050; Gartsherrie, $21 cto $21.25; Summerlee. 
$21 to $21.50; Eglinton, $20; Langloan, $20.50 to $21 ; 
Dalmellington, $20 to $20.25; and Clyde, $20 to 
$20 25. 

Lead—There is no activity in the market. Con- 
sumers buy sparingly at current rates, and holders 
are not inclined to press sales. Small lots have 
s_ld at 4.45c,, but 4.40c. 1s about the best bid for 
round lots. 

Antimony—The demand is moderate, but there 
is no expectation of lower prices. Hallett’s brand 
has sold at 5.70c. to 8 75c. ; Cookson’s, 9c. 

Copper—There ts nos .eculative demand for cop- 
per. Lake ts held at 10K, but the best bids are 
10.30c ; casting brauds are quoted at 9X¥c. to 10c. 

Spelter—RKefined, 53{c. to 6c. 

Tin—There has beeu a sharp advance in London, 
which has not been strongly reflected on the 
market here. We continue to quoe Jobbing lots 
of Banca, 23%c. to w2%Y%c. Straits and Malacca 
have advanced from 2%4.75c. to 23 85c. 


+ WANTED * 


“Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week’s issue. 








Wanted—A good tool maker. Athol Machine Co. 
Athol, Mass. 

Wanted—Situation as tool maker, or on any fine 
mechanical work. Address E. X. P., AM. MACH. 

Foreman, experienced in building stationary and 
marine engines, wants position. Box 67, AM. MACH. 

Situation wanted by an experienced pattern- 
maker foreman; best references. Box 62, AM.MACH. 

Wanted—A first-class tool maker, experienced in 
tools for screw machinery. Rochester Machine 
Screw Uo , Rochester, N.-Y. 

A young man wishes a position as fireman, with 
a view to learn steam engineering. Address Alex. 
U. Weyand, 264 W. 28:h st., N. Y. 

Wanted—A blacksmith, experienced in drop and 
machine forging, to take charge. Address, stating 
experience and wages expected, Foreman, Box 64, 
AM. MACHINIST. 

Situation wanted by a first-class mechanical 
draftaman, good designer and p. actical machinist; 
a technical graduate, with best references. Ad- 
dress W., AM. MACHINIST. 

Wanted — Position as assistant draftsman, or 
otherwise. on house-furnishers’ hardware; practi- 
cal; capable of improving, baving good designs of 
my own. Box 66, AM. MACHINIST. 

A young man who is an A 1 machinist, and well 
up on tools and jig work, capable of taking charge 
of shop, would like to make an engagement with 
some responsible party. Address Box 65, Am. 
MACHINIST. 

Wa.ted—An energetic man as foreman of a large 
machine shop in Boston; must be first-class in 
every respect; & permanent position to the right 
man. Address, with references, Boston, AM. 
MACHINIST. 

Position wanted by an A 1 mech. engineer and 
draftsman; great experience in heavy machinery 
and tron structural work ; highest theoretical abili- 
tles; best references: can take charge of drawing 
rcom. Apply T. V. R., AM. MACHINIST. 


Technical school graduate and practical ma- 


chinist, age 30, several years’ designing, building 
and improving special machinery, wishes respon- 
sinle position without much drafting; A 1 retfer- 
ences. Address Practical, AM. MACHINIST. 


Advertisements will be inserted under this head aj 
35 cents per line, each insertion. 





Crescent solid lubricant, clean, durable, cheap; 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 


The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 


Stationary boat engines, boilers, best, cheapest, 
1to10H. P. Washburn Engine Co.,Medina, Ohio. 

Wanted—A second-hand indicator, cheap; Crosby, 
Tt ompson, Tabor or Richards. Frank H. Richards, 
Troy, N. Y. 


For sale, very cheap, a Roper hot-air engine, 
three horse-power, in first-class order. Hanzsche 
& Co., Baltimore, Md. 


Special tools and machines for mfg. designed and 
built to order ; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 

Wanted—To interest good, responsible parties in 
several mechanical specialties; investigation so- 
licited, and best of references given. Address 
specialties, AM. MACHINIST. 


A. C. Christensen, 26 Church st., N. Y., mech. 
and hydraulic engineer, late chf. draftsman at H. 
R. Worthington. Designs and working drawings of 
water works, Lumps, gen. mach. & pat. drawings. 


Wanted—A strong lathe to swing 48 inches; a 
70’’x70’’x15’ planer, with two cross-slide heads and 
one side head; one 24-inch and one 12-inch Uni- 
versal chuck ; good second-hand tools will answer 
Address with price and description, The Jno. T. 
Noye Mfg. Co., Buffalo, N. Y. 


If you are troubled with scale in your boiler, 
whether from lime, sulphur, tron, salt or other 
mineral or corrosive water, send for circular of 
Petroleum Resolvent, adopted on one hundred 
railroads. Contains neither alkali or acid, and 
costs but ten cents a week for the largest locomo- 
tive boiler. Pittsburgh Boller Scale Resolvent Co., 
Pittsburgh, Pa. 

Partner Wanted—A practical machinist or me- 
chanic preferred: one having a little capital and 
some special machine he desires to bulld, or a 
party who is contemplating starting a machine 
shop ; can advantageously join the advertiser, who 
nas a large shop, modern tools, an established and 
well-Known business turoughout New England, but 
who desires to increase his business. Address, 
with particulars, full name and _ references, 
** Washburn,’’care AM. MACHINIST. 
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Combines all the 
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class Hammer. 
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Established 









\ny other Hammer in the World. 


RBRADLEY& CO. Syracuse, N.Y. 


BRADLEY'S HEATING FORGES. 


ESTABLISHED 18828. 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 
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this solid, strong, durable, 


Pipe and other attachments. Sold by 
the trade. Send for circular 
TOWER & LYON, 
95 Chambers Street, New York. 
Successors to MELVIN STEPHENS, 





MPROYED 


PUMPING MACHINERY 


93 Liberty St.} 118 Federal 8t., 
BOSTON. 





NEW YORK. | 


| For SEND 
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THE DEANE STEAM PUMP CO.,Holyoke, Mass. 
BUILD AND 


Water Works, Steam Pumping 


ENCINES MACHINERY. 












IF YOU WANT A 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 
THE HENDEY MACHINE CoO., 
SEND FOR A CATALOQUE. TORRINCTON, CONN. 


STEAM 7 PUMPS 










os 


MADE FOR sea "C® ANY SERVIGE 


uy 


VALLEY MACHINE CO.EAS 


STHAMPTON,MASS. 


CLUTCH PULLEYS AND 





CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 











64866 S.LINTONST. 
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NEW YORK. a8 PITTSBU RGH, 


‘STEAM HEATING FOR BUILDINGS, 


Or, Hints to Steam Fitters. Being a description of Steam 


Feed-Wwater Heater and purifier, esas arrsrs ttiags mitra Stn Wate 





RBRIcwn’s LYfPaTEnNT 


bs { 
and Air in their Relations to Heating. To which are added 
useful miscellaneous tables. By Wm. J. Baldwin. Eighth 
edition, revised and enlarged. With many illustrative 
plates. 12mo, cloth, $2,50. 

“Mr. Baldwin has supplied a want long felt for a@ practi- 
is guaranteed to be more economical than any sol bs ork on Heating and Heating Apparatus.”—Sanitary 


ees ‘TOHN WILEY-& SONS, 15 Astor Pl., N. ¥. 
Publishers of Scientific and Industrial Works. 


.* Will be mailed and prepaid on the receipt of the price, 
Catalogues and Circulars free by mai 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


(WITH PUMP COMBINED.) 


“It is all that you claim.” 
Send for Descriptive Catalogue, 
FRANK M. CLARKSON, 
Detroit, Mich. _ 











Exclusive Sales Agent, 





FAM PUMP for Hot or Cold, ~ ple 
ot liable to get out of order. 
Fresh or Salt Will lift water 25 feet Always 
3 lelivers water hot to the boiler. 
Water; for Oils, Naphtha, Tar; for Cane Wil start ‘when it ia hot Will 
a = > teed wate throug ater, 
Juice, Liquors, Syrups, Scum; for Am- = Manufartared and ter sele by 


7 JAMES JENKS & CO, 
Detroit, Mich. 
AGENT,— 
ARTHUR APPLETON, 


= 45 Cortlandt St., New York, 


monia, Alkalies, Extracts, Acids; for * 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY IF YOU WANT A STRONG,-ECONOMICAL 


_ GUILD & GARRISON, Brooklyn, ¥. a BNGIN | > 


me ae na 
C. 4Nv for Lilustrated Price Lisy of Fine Tools, EITHER HORIZONTAL OR VERTICAL, 
R FOR STEADY EVERY DAY AND ALL-NIGHT SERVICE 


KS manufact’d by Standard Tool Co., Athol, Mass. 
AND AT A LOW PRICE, WRITE TO 


COOKE & CO., 22 Cortlandt St, N. Y. 


48, OU, 52 


Randolph St. 


















ONE-HALF TIME 
and LAROR saved by using 


firm-hold,quick-working Lever | 
Not Screw)Vise. Hasimproved Taper- | 





Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 


—For AMERICAN MACH- 
| INIST, to hold 52 issues. 
*Price $1 each, by mail 

or express to any part of the United States. 


AMERICAN MACHINIST PUB’G CO., 


96 FULTON STREET, NEW YORK, 


Sebastian, May & Co.’s Improved Screw Cutting 








I'welve tundred Engines in use. Please mention this pape -. 





Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI,O. WS 


OUR NEW {8 in. POWER ENCINE LATHE IS NOW READY. 


BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal- working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 


- MACHINE AND RAILWAY SHOPS. 
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NICHOLSON 


Files wt 





FILE CARD. 


and 





MFRS. OF 


FILE CO. 


Rasns 





FILE BRUSH. 


Having the Increment Cut. 
The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the majority of those in use being rudely pot ees” and troublesome, and we 


believe for this reason, those o 


Brush at once. 


our manufacture will find a read 
have not already given them a trial, will find it to their advantage to 


sale. Machinists and others who 
order the File Card and File 


Manufactory and Oftice, 


PROVIDENCEH, R. I., 


L ef A. 





HE NEW 





AUTOMATIC 
RE-STARTING 


SEND FOR CATALOCUE. 


““GRESHAM” PATENT 


INJECTOR 


“Invaluable*for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. 
very difficult to break. 
immediately after interruption to feed from any cause.” 





No handles required. Water supply 
Capability of re-starting automatically, 


RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST., 


NEW YORK, 





“LITTLE 
CIANT.” 






THE BEST 


INJ HC'TOR, 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


— Su ; a Superior to all others for Raising and Forcing Caer and 


other Liquids. 


RUE NISOR GQ. Cco., PHILA., PA. 


CATALOGUES FREE, 








No. 


Made any size required. 
ends at same time. 


Cylinder Boring and Facing Machine. 


Will bore cylinders and face off the 
Built strong and powerful. Has 
variable feed that feeds either way. 


PEDRICK & AYER, 


1025 HAMILTON ST., PHILADELPHIA, PA. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 





24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





P.H.& F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ MEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compect and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, ete. 
8.8 TOWNSEND, Gen. Agi. ) 22 CORTLANDT ST. 
COOKE & (0., Selling Agts.,5 


Writing, 


NEW YORK, 


In Please Mention This Paper. 















TI. P.RARMER, 


DESIGNER AND INVENTOR 


OF SPECIAL TOOLS AND APPLIANCES, 
| Mechanical Engineering. 


& Particular attention given to Perfecting Inventions for 
parties intending to apply for patents, 
Address care Am. Machinist, N. Y. City. 


_BEAUDRY'S 


DUPLEX 


PowerPress 


COMBINING 


PRESS SHEARS | 
D PUNCH, 


aa & C0. 


(Formerly of Beau- 
dry’s Upright Power 
Hamme r,) 

Sole Manufacturers. 

Also manuf’turers of 

HARD COAL HEAT- 
ING FORGES. 


Room4, MASON B’DG, 
70 KILBY S§T., 
Boston, Mass. 

















Buffalo Gupol & Forge Blowers 


WARRANTED 
Superior to any 
other make. 

All sizes ané 
styles of ever 
class of work. 


BUFFALO 


FORGE 60 


BUFFALO, N.Y. 


)) Send for Cata 
\ logue and prices 
















© JoormnaticurenD svnacuse.ny 3 
a 





MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 


The Best and Most Complete Book on Electro-Metallurgy 
in any Language. 


WATS 


GALTANOPLASTIG. MANIPULATION, 


Galvanoplastic Manipulations, A Prac- 
tical Guide for the Goid and Silver Electroplater 
and the Galvanoplastic Operator. Comprising the 
Electro-Deposition of all Metals by means of the 
Battery and the Dynamo-Electric Machine, as well 
as the most approved Processes of Deposition by 
simple Immersion, with decriptions of Apparatus, 
Chemical Products employed in the Art, etc. Based 
largely on the ** Manipulations Hydroplastiques ” 
of Alfred Roseleur. By William H. Wahl, Ph. D. 





(Heid), Secretary of the Franklin Institute. Mlus- 
trated by 189 engravings. 8vo. 656 pages. 
Cloth, $7.50. 


By mail free of postage to any address in the world 
A full descriptive and illustrated circular of th 

“an work sent free of postage to anyone who wall apply. 

ge Our New and Revised Catalogue of Practical ana 
Scientific Books, complete to Oct, 1, 1887, 80 pages, Svo 
and our other Catalogues and Cire ulars, the whole cover- 
ing every branch of Science applied to the Arts, sent free 
and Sree of postage to any one in any part of the worl 
who will furnish his address. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut Street, Philadelphia, Pa. 





NEW SELF-SETTING PLANE. j 


ASK YOUR DEALER FOR IT. 
Sample sent as per Circular, 
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34 
Beach 
Street, 
Boston, 
Mass. 


FEEO TO BOILER 


t 
= 

~~» 
WATER 


The 


EJECTORS anv JET 





OVERFLOW 


Park Injector, 


APPARATUS. 


Cc. W. LE COUNT, 


South Norwalk, Conn. 


REDUCED PRICE OF LE COUNT'S 
HEAVY STEEL DOG 





JO 81089 


: 2323 
3 No. Inch. Price. Fees Et 
S, se “6 40395 es r— 
Bae pane ° 
SR S2.i..0868: 60 Se 38 my 
em 4. 34 608 32 - 
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-$ 6.25 


One Small Set of 8—by 1-4 inches to 20 inch... 
Ine Set of 12—by 1-4 in. to 2 in continued by 1- Zin. ‘to “4in. 13.20 





PATENT UNIVERSAL SCREW-CUTTING CENTER 
DEPTH ANGLE AND 


gs. wyke a co., [WIST DRILL GAUGE. 


Fina Machinists’ Tonle —© . Borton. Maea 
Worcester, Mass, 


W. C. YOUNG & C ey Manufacturers of 


Engine Lathes, Hand Lathes 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


Send for Mirenlar 











St. 


mo 
Let 





ply 






A. Aller, New York; 8. C. 
Snell, Philadel 
Goulds & "Austin, Chicago; Kennedy & = 

anver, Col.; 
Manistee " Mic h.; 
East Saginaw; ant Leitelt, Grand Rapids: E. F. Osborne & Co., 


Hendy Machine Works, San Francisco; 


<ansas City, 


ua VOLKER: &. FELTHOUSEN| MFG.CO. For Sale 
MANUFACTURERS OF! Pr 
BUFFALO/DUPLEX STEAM) RUMPS. pred 
CHURCH TSI R DSA CLIBAMLDCH ANIL Sis! BUF, }* hin ved 


Nightingale & C hilds, Boston: Henry I. 
hia: Thos. J. Bell & Co. Cincinnati; Shaw, Ken- 
& Co., Toledo; The George Wort ington Co., Cleveland ; 
ierce Machinery Co., 
Sheriff & Ashworth, Pittsburgh. Pa.; Jos, Baur, 
Jenks & Co., Detroit, Mich.; Wickes Bros. 


Milwaukee, Wis.; Joshua 
Flynn & Emrich, Balti- 
L iddell & Co., Montgomery, Ala.; Bail ey & 

Pond Engineerin Co., St. Louis and 
Goodwin, § Norfolk, Va.; Columbus Sup- 


Paul, Minn ; Rundle, Spence & Co., 


re, Md.; Forbes 
»by, Charleston, 8, C. 
Mo.; O. B. 
Co., Columbus, 0, 





Hall | 


HALL 
STEAM 
PUMP CO0., 


Steam 





conscientiously say it is a sp 


believe it superior 
duplex, before the public. 
Yours respect 

D. FY Ee 





Having given your pump a thorough practical test, we can 


to any direct 
We 


WHAT USERS THINK OF THE 


- Duplex 





lendidly working pump. We 91 LIBERTY 
acting pump, single or | STREET 
advise its purchase. | NEW YORE 


fully, 





LSTON & Son, Defiance, Ohio. 


Pump. 





WHY THIS 16 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 








xpenses and repai 


Prices, and hundreds of A-1 Testimonials. Ma 


NEW PULSOMETER, 


= THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 


More Efficient, Simple, Durable, and more Ln onomical, 


PUT HERE! 


“oR 


PRICES LOWER THAN ANY OTHER. 


pont, as to running 


rs, than any other Steam 


Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Nat 


fled Free, 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 





FITCHBURG 
Machine Works, 


METAL-WORKING 
MACHINES. 


Office and Works, 


13 to 21 Main Street, 


FITCHBURG, 


MASS. 
SEND FOR CATALOGUE 


NICKEL PLATED POCKET LEVEL. 


Li 





(hi.) 








as 


-in. 60 cents. 
By Mail on Receipt of Price. 


s-in. 75 cents. 


UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 
BOSTON, MASS. 


36 JOHN ST., 
NEW YORK. 





No. O.—Bench Grinder, 34 in. Takes 
wheels to 12 in. diameter. 

Adapted to light grinding, such as tools for wood 
working purposes, moulding Cutters, Bits, Saws 


& Cry &e. 


Arbor. 














Hand and Lathe Diamond Tools for dressing and 
shaping the faces of Emery Wheels. 





TMRRIVER & Co's 
IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK. 


Contracts Solici ed 
for Machinery Cast- 
ings in regular 
supply. 








VOLNEY W. MASON & CO., 





ORTHINCTON 
PUMPING 
MACHINER 


HENRY R. WoRTHINGTON, 


NEW YORK, 







Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 





Friction Pulleys, Clutches and Elevators, | 





PROVIDENCE, R. 1. 
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TEAM 5359 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 
ance tnenon 8 a wee wae : 


30 Cortlandt St... NEW YORK. 








Over fifty years’ competition has 
proven this system of boiler to be the 
best in every respect. The LOWE 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 
ical of any kind of fuel. 


Send for dnesiotiin and pene of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, sridgeport, com. 
cite” ‘TNO Bald ocnceator 


Generates steam rapidly and economi- 
gl. Constant circulation . = one. 
y Cleaned. urease p 


fect combustion. eval aes vo dnt 
Material and a. Bent evapora waters 
number in use, 


WM. T. BATE & SON, 


Sole Manufacturers, 


CONSHOHOCKEN, PENNA. 


THE WAINWRIGHT 
Corrugated Copper Tube Expansion Joint. 


ABSORBS ALL 


EXPANSION AND CONTRACTION IN STEAM PIPES. 


Never Requires Re-packing. Write for Descriptive Circular to 
THE WAINWRIGHT MAN’F'G 00., 65 and 67 Oliver Street, Boston Mass 


THETTEMETEONGM 


BRIDGEPORT, CONN: 





























O+ WATER.GAS 


&STEAM Fitrers | OO LS 








MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 


Lathes, Pianers, Shapers, Drill Presses, Emery Qrinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drilis, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Flies. 


Same a ror InLustRaTED Prics List or METAL-woRKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & MoFADDEN, 1025 MARKET STREET, PHILADELPHIA. 


Bwiiels FLATS FLANER. 





Will Plane any Length of Plate. 






Sear eee) 


Tools cut both ways and have independent EOD Table acts as a gauge 
for setting the Plate. Driven by a Steel Scrow, which is supported its entire 
length so that it cannot be bent or sprung. Three Sizes, 


HILLES & JONES, Wilmington, Del. 


" KINS 
sh S7TAMBDAR we 


TRADE MARK ACK 





ACh 
J Ne 


The Original Unvutcanized Packing 
CALLED THE STANDARD at otters are comparca” 
witceent ‘RO packing “. JENKINS PACKING unless stampc 


JENKINS BROS 4 ii votes 29°70. 


JOHN STREET, N. Y. 
MILK STRE ET, BOSTON. 


ARBORN STREET, Cc HIC AG( 





a esreort CHUCK CO., oem, 11 





LATHE and DRILL |,222.?-"2:,.| 2 
5 ine! ; 5 inch. = 
CHUCKS|:: = 
nS 
is « 1094 « 
SEND FOR CATALOGUE. | 2) « oe 






















PRESSES, 
PUMPs, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, 


Watson & Stillman, 














INSIDE & OUT, 











“CUSHMAN” CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


ers: More Tool Agents 
In machine shops south and west 
of Penn. Outfit free. Samples 10c. 
E.H. RANDALL & Co.,154LAke St.,CHicaGo,ILt,_ 


peer 


L$. STARRETT, 


= Manufacturer of 
FINE TOOLS 

- ATHOL, MASS. 

SEND FOR FULL LIST. 


Tulutuutud iAlunlnh wluhfi buhul Twhislulflutanhutaslulut j i 


FRICTION CLUTCH PULLEYS. 
HOISTING ENGINES, 


ELEVATORS, 
STEAM AND 
BELT POWER. 


D. PRISBIE & CO., 11% Liberty St., N. Y. | 



























































ESTABLISHED 1851. 


——— TheHorton LatheChuck. 





THEE HORTON & SON CO 


Canal St., Windsor Locks, Conn., U.S. A- 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 
7. R. ALMOND, Mfr., 
83 & 85 Washington Street, 
BROOKLYN, N. Y- 


> CHUCKS 


Send for 72 page Catalogue. 








NoOIsSEL3EsSs, 





THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CT. 
E P. B. SOUTNWORTH, 
94 Exchange street, Rochester, New York. 


idicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 
Foundry 


PLUDR SPAR? exo. 


SEND FOR LIST OF USERS. 








Evansville Spar Mining Co., rvansviiis, ind. 
“Mp wenty Years with the Indicator.”— 


2 vols., $3.00. By Txos. Pray, JR., C. & C. E. 

and C.& M.E. Six thcusand sold. J Wiley’s 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P.O. 
Box 3728. Boston Mas s. 
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J. 


PATENT 


BE. LONERGAN 
211 Race Street, PHILADELPHIA, 


& CO., 


MANUFACTURERS OF 
CYLINDER SIGHT 
FEED CUPS, 


Government Regu- 








lation Pop safety 


Valves, for Locomotive, Stationary and Marine Boilers. 





COILS & BENDS | 


Ser tees 
IRON, 

BRASS and 

COPPER 
PIPE. 

ALL STYLES. 
THE 
NATIONAL 


Pipe Bending Co, 


NEW HAVEN, CONN. 








LATHES IN STOCK. 


20’ second hand, a bargain. 


One 32’ x 

One 36" x 16’ triple geared, very henry, new. 
|One 32’ x18’ * as “6 

One 42” x 18’ ‘“ a6 ‘ e 

THE ABOVE ARE FOR SALE AT 


VERY LOW PRICES, 


The Newark Machine Tool Works, 


Newark, N. J. 
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MORSE TWIST 


Manufacturers of 


RILL AND MACHINE COMPANY, New Bedford, Mass. 


orse Patent Straight-Lip Increase Twist ’Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Oentering Ohuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTI-FRICTION BEARINCS, 
OF BEST CAST STEEL. 
HARDENED GROUND &£ BURNISHED. 
8-16’ to 3’ Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO. 
FITCHBURG, MASS. 


WALKER’S TOOL HOLDER. 


For holding drills and reamers foo 
lathe work. Frevents breaking or slip 
ping. Can also be used for drilling anc 
reaming holes by hand, and for re 

holes under drill a 

etc. Made with doublehan. 
dle, when required. 


WALKER MFQ. ©O.. 
CLEVELAND, OHIO, 
















® A Complete Cutting-off Machine, $4.00. 
Larger ones which cut to 2 in. $8.00. 


S. ELLIOTT, Newton, Mass. 








S. ASHTON HAND MFG. CO., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market, 
14” ENGINE LATHES OF NEW DESIGN; 


guaranteed to be equal in material, aoe and 
workmanship to the best ever offer 


UPRIGHT DRILLS 


A SPECIALTY. 
ALL SIZES 


—-— WITH —— 


Patent Quick Return 
—AND— 
Latest Improvements, 


mere For Catalogues 
and Prices, 
address, 


oA BICKFORD 
BORILL CO. 


CINCINNATI, o 




















L. W. Pond Machine Co. 


Manufacturers of and Dealers in 


ion Working _ Je 


IMPROVED 






A Specialty. 
140 Union St., 


WORCESTER, 
MASS, 


FRASER & ARCHER, 
NEW AND SECOND-HAND MACHINERY, 


SHAFTING, HANGERS AND PULLEYS, 
121 CHAMBERS STREET. 











ANNI b= ON A-ANielant oO) © 
234. W29.ST. Over’ PSTEELSPRINGS. | NEWYORK CITY 





Brandon's Piston Ring Packing 


Perfectly balanced inst um 
due pressure tions. 
Preserves both yy = 
Allows no waste by either fric- 
tion or leakage re see 


working model, —- made 
to demonstrate advantage 
claimed. For packing or Pp 
rights, address 

JAMES BRANDON, 
390 Eleventh Ave., New York. 











NGINE leghen, | pene tothe, ag | Lathes, Upright Dri 
and Mill Agents, M ANNING PU SWELL 
MOORE, 111 TY —, =. New York. 


SHAPING MACHINES 


FOR HAND AND POWER, 
", 8" and 10’ Stroke. 


dian to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 














AMONG USERS OF 


Dixon’s American Graphite Artists’ Pencils. 


Who recommend them highly to Le are: 
Betts Machine Co. Wilmington, Del. 





Great Western Mfg. Co........... Leavenworth, Ks. 
Lockwood, Greene & Co........... Providence, R. i 
H. D mien & Co... .«< <2 ..s-0005- Plantsville, Conn. 
te NOON oo. . 5a ss cataowas be -- Hontpomery, Pa. 
Cleveland Axle Mfg. Co.. ‘ .Cleveland, O 

Keystone Bridge Co..............e06 - Pittsburgh, Pa. 
The Watson Machine Co............ Paterson, N. J. 
The Pratt & Whitney Co........... Hartford, Conn. 
Nashua Lock Co........ :. i cateneieae Nashua, N. H. 
Knowles Loom Works....... .... Worcester, Mass. 
Yale & Towne Mfg. Co....... neat Stamford, Conn. 
Pancoast & Maule ........¢...0.00 Philadelphia, Pa. 
re & Margedant Co................ Hamilton, O. 





« It will pay every reader of this paper to send 16 
tbe in stamps to the JOSEPH DIXON CRUCIBLE 
CO., of Jersey City, N. J.,for Samples. By mention- 
ing "this paper, they will receive Pencils worth 
double the money. 








EMERY AND CORUNDUM WHEELS. 


Emery Wheel Machinery and Flint Paper. 


Write for Circular. 





All goods » annfactured by us are guaranteed to give satis- 
faction, Give them a trial on their merits. 


Springfield Glue and Emery Wheel C0., springfield, Mass. 


Lathes, 




















Planers, 
Drills, 
Slotters, 





NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


| William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E, Sixth Street, 
N'r Culvert, Cincinnati, 0. 





Send for circulars and 
prices. 








SEND FOR CIRCULAR. 


Steam and Gas Fitters’ 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Hand Tools. 


YONKERS, N. Y. 








Stro: 
or an 
40,000 = 


DEEL 


From 1-4 TO 15,000 lbs, WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled an. 
r and more durable than iron forgings in any position ot 


service whatever. 
SHAFTS and 30,000 GEAR WHEELS of this steel 


STEEL CASTINGS of every description. 


fw yansing rove this. 
Cross-Heada, Roo. ce, Piston-Heads, etc., for Locomotives. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 









AS REISE on WooD\G 
Wacescraven sv YORK: 


GAGE MACHINE WORKS. 
ye 


= SR FO, TURRET 
mill x | Speed athes 


mS. Brass Finishers’ 


TOOLS. 


PATENTS 


R. G. Du Bors, Patent oe 916 F S8t., Washington, 
D.0. Good references, Bend for pamphlet. 














<\\ BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 
BREHMER BROS. 
: Machinists, 

440 N. 12th St., Philadelphia, Pa. 


THOS, H. DALLETT & C0, 
43th & Buttonwood Sts., "i 


Manufacturers of 


kPATEN T 


Portable Drilling Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 


SEND FOR ILLUSTRATED CATALOGUR. 























ee MACHINERY (0, 


CLEVELAND, OHIO. 


Manufacturers of 


“ACME”: 


Spouse’ Alltomatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 


Also Separate Heads and Dies. 
Lege? . ae Send for Catalogue and Discounts, 






Ge PAT. DEC. 5, 1889. 
PAT. DEC, 4, 1883. 
PAT. AUG. 25, 1886, 





Sterling Emery Wheel Co. 


—-L. BEST, Manager,—— 
MANUFACTURERS, 


West Sterling, Mass. 





Maas ; Nien Pla L pd. N.Y. 

E. L. Hall iladelphia, Pa,; 

we = ; King, ta, Ga.; Ti tor 
‘, = ‘Columbus 


tot Gott 0; 
ply 9 Al; igioley & yy 
son, st — 


ACHINER 


For Reducing and Pointing Wire 


Especially adapted to pointing wire rods anc 
wire for drawing. 
For Machines or information, address the 











manufacturer, 


8.W, GOODYEAR, Waterbury, Ct. 










Powell Planer Co. 
Manfrs. IRON PLANEBS, 


Worcester, Mass. 





P, BLAISDELL & C0. 
















EE of Set, Cap 
and Machine Screws, Studs, ete. 





HODCE’S 


| K\\ Universal Angle Union 


PATENTED 
Combining an elbow and 
union, and can be set 
at any angle at which it is 
desired to run the pipe. 


Manufacturers & Wholesale Agents, 
46 Water St., FITCHBURG, MASS. 





BOLLSTONE MACHINE CO., 





UNIVERSAL RADIAL: 
oli RADIAL DRILLING MACHINES 


= “== THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


Z al PRICES $450 & UPWARD 
“at UNIVERSAL RADIAL DRILL CO 


CINCINNATI 


FORBES & CURTIS 
66 JON ST., Bridgeport, Ct., 


MANUFACTURERS OF 


The Forbes Pat. Die Stocks, 











Power Pipe Cutting and Thread- 
ing Machines, ( utting-off Ma- 
chines, Ratchet Drills, 

Special Mac hinery, etc., etc. 
WRITE FOR © ATALOG UE. 
Mention Paper. 





PECKS PAL ORO sce 


BEECHER & PECK CONN. 














Pa Mee Rend) DROP FORGINGS 2 
Tie WS" REDUCING VALVE Bre 
IVES SATISFACTION WHEREVER USED =e Ss 

OFFICE 22 CENTRALST.BOSTON.MASS. |& & 
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HIGH SPEED POWER TRAVELING CRANES. 


We are now prepared to build HIGH *PEED POWtR TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
rhese trolleys to work either slow or fast, together or es eget a in like or in opposite directions, 
horizontally or vertically, while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on runway are 100 feet and 200 feet per minute ; the speeds of 
trolleys on bridge are 50 feet and 100 feet per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied tre without the least shock or 
jar from zero to maximum or to any intermediatespeed. The loadis always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 
hoy ge the use of those Cranes which require the operator to apply the brake. We have 

ad one of these Cranes of 26 tons capacity in constant use in our ag ae | for nearly two years 
and we offer them with full confidence for the greatest range ofservice. We invite the correspondence 0 
partier interested in the subject. 


WWM. SELLERS & CO., Incorporated, 
PHILADELPHIA, PA. 


THE LMG ALLSTATTER GO, Barc 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 





Power Cushioned Hammer, 


Send for new Catalogue. 














Self-Contained, Sensitive Governor. 
Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. 6O., 


BUFFALO, N. Y. 


16 Engine Lathes 


NEW DESIGNS— LATEST IMPROVEMENTS 
SIMPLICITY OF CONSTRUCTION—WORK®™ ANSHIP 
OF THE BEST. 

Send for Cuts and Prices: 


= The Muller Machine Tool Co. étneisxitr’ oc” 























SUPPLIES FROM | 
HYDRANT PRESSURE | 
the cheapest power known. | 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing | 
Machines in Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters. hleeiric 
Lights, Elevators, etc. It 
needs little room, no firing 
4 up, fuel,ashes, repairs, en- 
aN | | gineer, explosion, or delay, 
! 


= 
iii 
ith a 





PORTA NARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


no extra insurance, no coa 
ills. Is noiseless, neat, 
compact, steady ; will work 


EW aas MOTOR - a 








are nes kK wt! and | 
power. Prices from $15 to $300. nd for clroular to vanm E A G LE OSte 
THE BACKUS WATER MOTOR 00, Newark, N. J. as 
ANVIL 
$38 WORKS, 


| > 
| Trenton, N. J. 





H. BICKFORD, 


MANUFACTURER OF 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 





J Send for Circulars. —— 
= 
The Eagle —— ‘cL 

Anvil, — Best 

Cast Steel 

Face & Steel 

Horn. Better 

thanany Eng- 

lish anvil. ’ 
Fully war- ” > 
ranted and ae CN 
lower price. — : 


















BORING AND TURNING MILLS. PORTER-HAMILTO 
LAKE VILLACE, N. H. E NC : N E. 


Friction Driven 4, | FOR HEAVY WORK AND LARGE POWERS. 

A neat, simple and cheap tool EXTRA HEAVY DESION. 
to true up centers, will grind Send for Catalogue. 
N conte up be ag Gen, the , 
can ann ,» turn an 
hardened, will go on any size | WILLIAM TOD & co.., 
lathe without any adjustment. 

Send for descriptive circular YOUNCSTOWN. OHIO. 

ENERGY M’F’O CO. 


1115 to 1123 S, 15th Street, | 
panaoecrais.?s. ENGINE LATHES, IRON PLANERS 
’ 3 


Ete net teak tome | SHAPERS and DRILLS. 
JOHN K. HOWE, Secretary and Treasurer. 
TIrcHING 


MACHINES, 




















REDGES, 
Excavators, 


ERRICKS, 
Etc., Etc 


John Steptoe & Co., 


CINCINNATI, OHTO. 








Write for cuts and prices, 
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BEMENT, MILES & CO. 
PHILADELPHIA, PA. 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


The Open Side Iron Planers, 


Adapted for all classes of Machine Work, 
and especially for a large amount of the 
EXTR. WIDE and HEAVY WORK necessi- 
tating the Large and Costly Planers of the 
regular style. 

The QUALITY and QUANTITY 
of work peers on_ these 
Planers is GUARANTEED to be 
UNEXCELLED by that done on 
the modern tools of the very 
best makes 


Prices, phototypes and detail- 
ed information on application. 


DETRICK & HARVEY, 


Sa Baltimore, Md. S 
These tools are driven by the Sellers’ Spiral Planer Motion. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AuTomatTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


SEND FOR CATALOGUE. 
























POWER 


er. Hooper's Hoisting Engine, 








UPRIGHT 


Friction Clutch 
bas positive grip 
and positive re- 
lease. Built with 
double or single 











rior to any otner 
valves or piston 
It takes up less 


strikes much harder and truer 


h double the weight of ram. 
-uMouy JOWUIeY Jeqjo AUB ueq] <—S 


J B 0} HOM Ip UO pasn oq UO pus 


d-00] 8 UoyA 1Bq YOUR, pus youl-g 
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OQ - 
ts od 
a) 
aoe $ 4 drums and cylin 
vas > ders. All sizes, to 
3 S| é 
£55 wo Lu hoist any load re 
S5e re mil Se quired Send for 
Sas u LAID aa circular. 
ako ry 4 TY) 
Osh s 2 ae ih Ke 
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sy ALEXANDER TRAUD, 
‘East Ferry Street lron Works 
| NEWARK, N. J. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
, : THE BEST d 

Non-Conducting Covering for “{r8 e-mark 

Steam Pipe and Boilers. 


The only genuine Fossil Meal. Sold 
in bags of 110 lbs. each. Beware of 
imitations. Send for circulars. 


Fossil Meal Co., 48 Cedar St., N. Y. 


A. GIESE, Sole Proprietor. 


STOW MANFG. CO., Binghamton, N. Y. 
papel «= FLEXIBLE SHAFTS, 
TAPPING and 


REAMING MACHINES, 
Portable Drills, 


ALSO FLEXIBLE 
BORING MACHINES 


For Ironing Carriages 
and Wagons; Boring for 
j Pinning Sash, Doors and 
“E Blinds, also for Stair 
Work. 


Eu- BARCAIN LIST. 


One Plain Milling Machine te 
in New | Three Index 66 0 n 










































































Two 70 H. P. Stationary Boilers od - 
One 75 H. P. ae Engine - “ 
** 20H. P. Vertical sd “ se 
* 8, P. es . 46 sad 
ity 10 H. P. ee o Ct) a“ 


* 8H. P. Portable 
{OER ; * 
‘ 75 q q “ “sé ‘ ‘ 
60 Barclay St “ 80H. P. ‘* Steam Saw Mill, with 52’’ Saw and 
New Yorn all Fixtures complete. 

: One Surface Planer, 8S. A. Wood’s make, Second 





Hand. 

One 16’ Swing 6 ft. Bed Engine Lathe, Second Hand 
‘** Danish Weston Hydro Extractor. 16 - 
** 60’ Blackman Exhaust Fan ” al 
“ No, 3 Sturtevant Blower si “ 









s. a. HOLT & Co., 


67 SUDBURY ST., Boston, Mass. 
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MACHINE TOOLS. 
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In Use, Over 1,000. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
© anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H P fordriving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: W. Ls SIMPSON ARON, BIDS, RORWASON & OAAT, St Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


83d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 








OVER 20,000 ENGINES IN USE. 


BD GUARANTTRD Zo. Seseese, %. 0. NY Qceee Ges Rpgtestotne 








The renewable Seats and Disks are cast from the best 
Phosphor Bronze Metal, which has Jasting qualities, 
double that of the best Steam Metal commonly used in 
first-class valves. The Seats are simply screwed to place 
by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, 
or other fluid pressure. 

We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor.) 


SEND FOR © fRCULAR. 


Chandler & Taylor's STEAM ENGINES 


+ belf-Contained. Are Strong, Well-Built and Serviceable. 


R 














Are designed for Heavy and Continuous 
Work, 
May be run at High Speed when desired, 
ans the duties of High Grade 
iIngines, 
And are sold at the prices of ordinary 
Engines. 


For Prices and Descriptive Circulars, address 


CHANDLER & TAYLOR, 
INDIANAPOLIS, IND. 





NO BOILER. 


wo stem. xvanroo CATALOGUE OF SIC000L) 


NO DA ANGER. and Supplier ~ent Age to any address on receipt of Ten Cents 
n stamps (for postage). 
FUEL, 


‘CHAS. A STAELINGER & CO,,xve" Detroit, Mich. 
CRUDE | 
anon 





KEROSENE. 


To Buyers of Engine Lathes 


We are now aii fromentirely new 

oiteaper than all’ designs, extra heavy 19" and 21” Engine 

Lathes (the most popular sizes), of which 

we are making a specialty,and manu- 

linea ic ar g ac ine 0, facturing in lots of not less than 100 at 
a time, 

New Brunswick, N. J. "We make no charge for extras. Ever) 
lathe is furnished with hollow spindle; 
the 19" with 1" hole, and 21’ with 1%’ 
hole. Every lathe has substantial com- 


ECONOMICAL STEAM BOILERS 
o_o rest,heavy tool post (bar steel), rest 


& GPBcrsere. Sr. ours to turn full swing, following rest with 

SEND FOR Pond Buginecring Co. ‘adjustable jaws to take any size from 
FRIONS 2%’ down, with extra tool for shatting. 
Full set of gears to cut from 2 to 18 
threads including 11% pipe thread. 
Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 
and easily managed taper attachment 
made, Cones and gears of large diam- 
eter and wide belt. Studs, screws and 
small gearsare steclorgunmetal. Webbed 
live heads, heavy tail stocks. No worm 


Started instantly | | 
with a match. 
| 








NEW AND SECOND-HAND, ON HAND. 





x6 ft. Engine Lathe, - or worm gears, no weak reverse plate. 
ao 26 ft. men Ames, mee |Perfect lubrication for all running parts, 
14 in. x6 ft. “ Blaisdell, “ \ineluding carriage. 
16 wae 8-10 & 12 ft. Bridgeport, new | Lead screw inside of shear, double nut 
ee “ Blaisdell” « |(cut from solid), and taking hold of car- 
19 in.x!4 ft. “ Pond, nearly new. |Yiage directly under the line of strain. 
20 in.xlo & 12 ft. 4 Ames, new. |Friction counter-shaft, the most dura- 
he ay Sg “ Ames. n “ |ble made. Our prices are reasonable 
win.x 12 ndgepor » 
% in zlib ft. Now tlavan, good order for cash, and trom which no deviation 
30 in. x14 ft. “ and L, pattern, new |Will be made. Our written guarantee 
28 in. raised to 32 in.x16 ft. Engine Lathe, Ames, ‘ \accompanties every lathe, 
54 in. xsu tt. Engine Lathe, Niles, good as new. | : 
16 in. x42 in. Plane 1 Bridgeport, new 
22 in.x4 tt, ‘ease, new. 
winr-eceft, Powell, 3 GUARANTEE. 
22 in. xa ft. bed Hendey, new. 
26 xh ft. ea good. We guarantee this lathe to be equal in 
20 in.x7 ft. 6 Brettell, new | workmanship, truth, accuracy, solidity, 
= ee? fb ye New Haven, fair material and finish, to the best made, 
tage rp power & Failtips, neW. and hold ourselves legally Hable for this 
36 in. xi2 Tt. " Niles fool Works, Al guarantee, 
12 in. Shaper, Traveling Head, new 
12 in Hewes & Phillip ne 
13 in. Stroke, 9 ft. Bed, Trav. Head Shaper, Tee. A4. 
24 1n. Shaper, Briageport, new 
24 in. Wol ott, « Py 
32 in. Drill, Bickford, Al, 5 
30 in, Prentice - 
16 1s Qu 23 25 28-34in. Drills. sv in. Radial Drill. MANUFACTURERS 
13 in. Stroke Slotter H. é& P. new. 
Center Koit Cutter, new. 


50 in. Boring and Turning Mill. At. 

5 in, Cutting Off Machine. Star 

Merrill Drops, »00 Ibs. good order. 

Bement 2250 Ib. Steam Hammer. 

Milling Machines, Screw Machines, Slate Sensitive Drills. 

Gang Drills, and ful) line of all kinds of Machine Tools. 
Send for list and specify what is wanted. 


Machine Tools, 
169, 161, 163 and 165 EGGLESTON AVE., 
136,138, 146, 148, 160, 152, 154 E. 6th St. 

CINCINNATI, OHIO. 


(See vur advertisement on last page.) 


E. PP. E_.asLARD, 


72 Warren Street and 62 College Place. New York. 


AMERICAN scahainsbresion Zahea 





| diameter, and we can plane 30 feet long by almost | 





15 





MANUFACTURERS OF 
\MPROVED 


STEAM ENGINES ; 
*Uu varies 

Sizes Varying from : 
80 to 2000 Horse Power, | 
Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing,Non-Condensing = 
or Compound. = 
Send for Circular. 





Iron Wor 


oe Issa 
Cc ‘yom, 
High Pressure 
ondensings’ mp Poung 
TUBULAR BOILERS. ™ 
GEO-A'GARNARD 


ENT- 
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(HE ROVED). a 
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ie ertyyn ftehill fora 


manure Se nef Ee 
CORT Ss 
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SLIDE VALVE ¢N° 
STATIONARY BOILERS, 
GENERAL MACHINERY, 
‘Ro, On ane G?° 
AND Brass ChS™ 
YORK OF R76, 
Room 6, 
COAL AND /RON EXCHANGE, 





JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES, 


AIR COMPRESSORS 
AND BOILERS. 


FLATHER PLANERS 


Sizes, 22 and 26 inches. 


: enna ¥ 


bit ey tlie 
STEARNS MEG. COMPANY, 


rR EE, RWPA., 
ENGINES from 15 to 400 Horse Power, 
Boilers of Steel and Tron supplied to the trade 
or the user. Send for Catalogues, 


SAW MILLS and GENERAL MACHINERY | 
Works at ERIE, PA, 

New York Store, 40 Cortiandt Street, | 

SMITH & BARNHURST, ° Managers. | 














Having enlarged our Foundry and otherwise 
added to our facilities, we are prepared to execute | 
orders for castings weighing from a few pounds to 
forty tons. Our Boring and Turning Mill is one of 
the largest in the United States, by which we can 
bore and turn a wheeel or cylinder up to 80 feet in 


any width. With our wnsurpassed means for | 
handling heavy work, and shipping by boat or , 
rail, we are enabled to 


OFFER INDUCEMENTS 


to customers. 





Ready for immediate delivery. 


26 in.x26 in.x6 ft. 
26 in.x26 in.x8 ft. 


We make a specialty of machinery for making 
Sugar, and furnish everything necessary to fully | 
equip Sugar Refineries or Plantations. Satisfaction 

| 


8 §. HEPWORTH & 60, HILL, CLARKE & CO, 


“Glenwood Station,” Yonkers, N. Y- 
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BROWN & SHARPE MFG. CO. 
Manufacturers of MACHINERY & TOOLS, PROVIDENCE, R. I. 
Description of No. 3 Plain Milling Machine. 


We have in our works and in constant use, about 
one hundred Milling Machines, and our experience 
with them has demonstrated that for manufacturing 
purposes where many duplicate pieces are required, 
that the best work is produced and the most econ- 
omical results obtained from machines that are com- 
pact and solid, so arranged that the pieces operated 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have designeda line of Milling Machines for 
manufacturing purposes, combining the above de- 
sirable qualities, of which the No. 8 Plain Milling 
Machine is a type, and by their use we have lound 
it practicable to produce from10 to 20 percent. more 
work in a given time than we could possibly obtain 
from any other type of a milling machine on the 
same work. 

The Spindle is driven by a gear and pinion from 
a three-step cone with 8” belt. It has a vertical 
adjustment of 6”. 

he Table is 9” wide, 27” long, and has'12” longi- 
tudinal and 414” transverse movement, and ismoved 
longitudinally 2’ by one turn of the hand-wheel. 


The Feed is automatic with three changes, 

epeing automatically at any my eg? nt. 
Vise has jaws 64%” long, 1 7-16’ deep, and 

will open 334’. 

Counter-shaft has pulleys 10’ diam. for 3’’ belt, 
and should run about 375 turns per minute 

The Price includes vise, counter-shaft, wrenches, 
&eC., bth ne f. o. b. at Providence, R. ia Weight, 
2550 lhs 














SPECIAL Puctey MACHINERY. 


36, 50 & 6O in. Swing. 




























NILES TOOL WORKS, emtiten, | Oo. Chicago, March 19th, 1883. 

Gentlemen :—We have been using continuously for the past two years the FIFTY-INCH 
PULLEY MACHINES purchased of you, and they have not cost us a cent in the way of re 

pairs. We have turned out as high as 19 pulleys pane roe 20 to 28 inches in di- 
ameter and from 6 to 8 inches face in 10 hours. ave turned 8 pulleys 18 x 8 
inches in 10 hours. 

The manufacture of pulleys comprises quite a large part of our business, and we looked over the 
field considerably before purchasing of od y this, with two years’ e erience, enables us to say 
, we think them THE BEST PULL ACHINES in the wth ae 


od ae yours, Ww. McGRECOR & co 








F-PROPELLING, OR LOCOMOTIVE CRANES. 
— 1 ’ HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
~ New York, Chicago, Philadelphia, Boston. 


ENGINE LATHES, SHAPERS & DRILLS, 















26-INCH BACK GEARED 


AND POWER FEED DRILL. 


——— 
tonnennt! 


he Upright D 
a6 ‘ack Geared | LODGE, DAVIS & CO. 


3 “ Power Feed CINCINNATI, OHIO. 
D 





—— See Send For Prices, It Will Pay You. 
(See special notice of Engine Lathes on page 15.) 


GOULD & EBERHARDT, ~ sastemnnmesr 


139 & 141 Centre Street, N.Y., 
Near Market St. Depot, 


MANUFACTURERS OF 
Newark, N. J. 


MACHINISTS’ TOOLS 
Pat. Shapers. 


NEARLY 
1,500 
IN USE, 









EBERHARDT’S 


Patent 


GEAR CUTTER, 
Milling Cutters all Shapes and Sizes. 


In Use throughout the| Straight or Spiral Teeth, Width of face, 1-8 in. 
to 3 in. Diameter, from 2 1-4 in. to 2 3-4 in. 
WORLD. | 


SEND FOR CATALOGUE 











THE PRATT & 





= Hartford, 


MANUFACTURE STANDARD SIZE 





commer [lirica 


And En 








man’s Patent Combination 


Straight and Taper Solid Hand 
Reamers, Chucking and Shell 
Reamers, Arbors and Steel Mandrels, Corundum Wheels, Cush- 3 = 


WHITNEY ¢ CO. 


Connecticut.: 





and Caler Gauges, a 


d Measure Test Pieces. 


Lathe Chuck. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 





a 
:) 


THE fe tre E> 5 


NUFACTURERS 





=f o> NCER CGO. 


| 
! 


ISTEEC 


PTANUIRUN 
ee" FOR ~o~- 


UU PUR GINGS 


fe . | 
SEWING MACHINES, M/ | 


AND MACHINERY ‘GENERALLY oO >- Rpt ae) =) CONN 





if CLEVELAND, 
OHIO, 





GLOBES VALVES OCOHUCE. 


Brass WoRKING MAcHINERY. 
ILLUSTRATED CATALOGUE ON APPLICATION. 





< 


GEO..W. FIFIELD, 
Al ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
| Cuts, Photographs and Prices furnished 
on application. 


Lowell, Mass., U. 





Gear Wheels and Gear Cutting.—l make ¢ to 
order, or cut teeth on g blanks sent to me. Of all kinds. pa 
all sizes to six ft.dm. Small orders or large ones, Fine 
cheap g. Small cast g. Ready made brass g by mail at red 
Drigt” Facilities com pertect Pee ee sa Bond fox cas. 

‘acilities comple ‘erms reasonal 
<o- Guo. B. GRANT, 66 Beverly St., Boston, Mass. 


Worcester, Mass. 


Manniog, Maxwell & Moore. Sole Selling Agts, 111 Liberty St., New York. 


DAVID W. POWD 


Successors 
to 


ENGINE LATHES, PLANERS, DRILLS, ETC. 





New Designs, Quick Delivery, Great Variety. 


POND MACHINE TOOLCO., 





p" L 
xr Were 








J. M. ALLEN, Presrvent. 
W. B. FRANKLIN, Vios-Presment. 





KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in. Drillis a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
racks cut from the solid and have 
all modern improvements, are made 
byspecial machinery, and sold very 
ow. 

Our Key Seating Machine 
will save enough in 60 days’ use to pay 
first cost; no shop can afford to do 
withoutone. We have poe ready for 
prompt shipment, both Key Seat 

achines and 20in, Daiits. Send tor 
Photo, and Catalogue. 


* Ww. P. DAVIS, North Bloomffeld, N. Y¥. 





J. B. Prrrog, Skorerary. 














For Prices and Photographs Write 


THE G. A. GRAY CO., 


Sycamore & Webster St., Cincinnati, 0. 

17 in. . . 
Lathes, coin @ 
Planorg, 132342 


88 in.x 86in. 














STEEL CAST 


PROPRIETORS 


INGS, 


BUFFALO, N. ¥. 


PRATT & LETCHWORTH, 





Buffalo Steel Foundry, 








SHEET METAL G00D 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


, oe eS ere.” DROP HAMMERS. 
STILES & PARKER PRESS CO, 


MIDDLETOWN, CONN. 


Branch Office and Factory 203, 206, and 207 CENTRE STRZET, NEW YORK. 





JJ.M.CARPENTER &__- 





PAWTUCKET.R. I. 


THEE anny 





Manufacturer 
—0{— 


APS &DIE 





—“ 


oy ©) 





